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PREFACE 


TO THE THIRD EDITION. 


Tiiis'edition has been rewritten, and the materials arranged on 
principles now for some years before the public. As those prin¬ 
ciples naturally include almost every disease to which organised 
beings are liable; with the view of familiarising them, and of 
rendering tlie dilferent parts of the volume in some degree inde¬ 
pendent of each other, the, leading points have been purposely 
repeated—a statement thus made at the outset, to obviate the 
charge of tautology. 

The author, in presenting to the public the results of nearly 
thirty years observation and experience, has still kept in view, as 
much as possible, the practical character of his treatise. All 
chemical and physiological details, therefore, not urgently re¬ 
quired, have been avoided. Such details may be given in a future 
voliime. In the mean time, conscious of his fallibility and imper¬ 
fections, the author invites the candid criticism of the experienced 
chemical pathologist, who alone is capable of appreciating his 
labours. 


SackviUe Street, September, 1840 . 




TO THE FOUltTlI EDITION. 


Thb present edition is essentiiilly the same as the last. Tlio 
chief alteration consists in the arrangement of the Introduction, 
which now constitutes a Third Book. As an introduction, this 
part of the volume was already too long; and as I could not add 
a few necessary remarks, without rendering it still more unwieldy, 
I was induced to make the change in question. 

Since the third edition was published. Professor Liebig’s trea¬ 
tises on Vegetable and Animal Chemistry have made their ap¬ 
pearance, and attracted no little notice. Some of the views 
advanced by this distinguished chemist in his last work, are 
the same I have long advocated. Others of his views are 
directly opposed to mine, and seem to me to bo neither suscep¬ 
tible of proof, nor even probable. The practical nature of this 
volume, hoover, precludes all controversy, particularly on matters 
of no practical ut^ity ; and I allude to the subject chiefly for the 
opportunity of deserving, that having in the following pages stated 
my own opinions without reference to Profes^r Liebig, I leave it 
to the public to decide whether he or I have most nearly ap¬ 
proached the truth. 

There is another point also connected with this pert of the sub¬ 
ject which requires a few remarks. I have purposely omitted the 
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fornailee now so much in fashion among chemists, not only because 
I consider them clumsy and unphilosophical as conventional ex¬ 
pedients, hut because 1 am satisfied that vciry few, if any of them, 
represent the true constitution of organised substances. A grand 
clue to many chemical phenomena will be found among the mul¬ 
tiple relations of what are termed the atomic weights of bodies. 
After nearly tliirty years, chemists have reluctantly adm^^d the 
existence of such relations among the four constituent elements 
of organised bodies. Apother'generation, 1 have no doubt, will 
recognise and admit the important consequences to which these 
relations lead. 

Sackville Street, June, 1843 . 



PREFACE 


TO THE FIFTH EDIHON. 


In this edition, I have introduced such new facts as have 
come to my knowledge; and which, from their practical bear¬ 
ing, have more especially appeared worthy of notice. 

I have still omitted the chemical formulee now in fashion, 
because in general I do not deem thorn trustworthy. In a great 
many instances, before the truth can be known, chemists must 
work more, and speculate less. 

Some late investigations have indeed been of a _,better cha¬ 
racter; and Physiology and Pathology will yet, 1 trust, derive 
those elucidations from chemistry, which this science, legitimately 
apj)lied, alone can give. 


Sackvitle Street, March, 1848 . 
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DESCRIPTION OF TJTE PLATES. 


For the last twenty years or more, I have been in the constant habit 
of examining the various urinary dcposites with high magnifiers, and 
with a compound microscope ; so that all the usual forms assumed by 
these matters have been long familiar to me. I am no draughtsman, 
and ill the last edition of this work adopted the figures given by M. 
Rayer; which in general accorded with my own observations. In the 
present edition, I have added a few remarkable figures from Dr. Golding 
Bird and others. 
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PLATE I. 

Fig. 1.—Beprcsents the ordinary appearance of lithic acid oryatats, 
under the microscope. The crystals are rhomboidal prisma} 
transparent, and of a yellow colour.—M. Raycr. 

Fig. 2. —Rhomboidal prisms of lithic acid, thicker than those 
depicted in the preceding figure; and, in some instances, approaching 
to the cubic form. The cubic is much more rare than the rhomboidal 
variety of crystal.—^M. Rayer. 

Fig. 3.—Modified serrated tables of lithic acid found in very acid 
urine.—Dr. G. Bird. 

Fig. 4.—Serrated crystals of lithic apid, showing the crescentic struc¬ 
ture obtained by precipitating urine by arf acid. The serrations 
resemble a compact series of dark Unas.—^Dr. G. Bird. 

Fig. 4 .—Lithic acid in cylinders.—Dr. O. Bird. 

Fig. 6.—The usual appearance presented by the lithate of ammonia; 
namely, that of an amorphous pa'^Cier, the particles of which are either 
collected together into little m&ses, or scattered over the field of the 
microscope.—M. Rayer. 

Fig. 7.--Are other forms assumed by the lithate of ammonia; 
namely, dark-coloured globules dispersed through theamorphous powder; 
around a great number of which, minute radiating crystals, of the 
superlithate of ammonia, in the form of a star, are disposed.—>M. Rayer. 

Fig. 8.—^Represents the appearance under the microscope, of the 
oxalate of lime formed by the precipitation of the lime in the urine, by 
the addition of oxalic add. 

Fig. 9.—Crystals of oxalate of lime resembling two superposed cubes i 
and acute octohedrons, the form most usually found in depo8ites.>— 
Dr. G. Bird. 

Fig. 10.—Form occasionally assumed by the oxalate of lime, accord¬ 
ing to Dr. G, B. 1 have seen such forms, but did not know to what 
order to refer them. JhmbheU crystals. 

Fig. 11.—Represents a flat octoheedrou; the form, stated by Wd- 
laston many years ago, to be that most frequently assumed by crystallised 
oxalate of lime. According to the observations of Mr. Brooke, however, 
some natural crystafs of the oxalate of lime, containing one proportion 
of water, presented the form of an oblique riiombi? gtism. See Lond. 
and Edin. PhHos. Mag. vol. xvL p. 449, (1840.) 

Fig. 11* and 12* represent the appearance of the hippumadd 
under the microscope.—Dr. G. Mird. ’ 



PLATE II. 


Fig. 12.— Crystals of cystic* oxide, obtained from its solution in 
ammonia, by evaporation. They appear as transparent hexabsedral 
prisms, more or less regular, and 6f various sizes. The crystals of this 
substance are often so thin as to assume the form of hexahredral plates. 
—M. Bayer. 

Fig. 13.—Ditto after Dr. G. Bird. * 

Fig. 14.—Serrated crystals of cystic oxide.—Dr. G. Bird. 

Fig. 15.—Crystals of the neutral triple phosphate of magnesia and 
ammonia, such as they are either spontaneously deposited from neutral 
or alkalescent urine; or by precipitation from that secretion on the 
addition of ammonia. These crystals arc white and transparent, and 
their form is either derived or modilied from a right rectangular prism. 

Fig. 16.—Different forms assumed by the hibasic triple phosphate 
of magnesia and ammonia, sometimes deposited by putrid urine; or 
when ammonia has been added in excess to that fluid. 

Fig. 17.-—Crystals of urea, obtained from a solution of that sub¬ 
stance in alcohol. 

Fig. 18.—Scales and crystals of the nitrate of urea, formed when 
nitric acid is added to concentrated urine. 



PLATE III. 


Fig. 19.—Globules of blood, as they usually appear when examined 
between two glasses in a microscope: namely, as flattened discs of a 
deep yellow colour, with an opaque point in their centre. The red 
particles of human blood have been foun^ to vary, in different instances, 
and by different observers, from the g tfVt inch. Sir 

E. Home and Mr. Bauer estimated their size ^o be larger ; or at xiVff 
an inch. This subject has been recently investigated by Mr. Wharton 
Jones and others. 

Fig. 20.—Blood globules collected from the urine in haematuria. 
The globules towards the bottom appear slashed and otherwise altered, 
from remaining for some time in the urine ; though- they retain their 
yellow colour. 

Fig. 21. —Globules of pus exhibiting a granulated surface, and 
slashed appearance round the circumference. They are nearly'colour- 
less, and frequently adhere to each other. The globules of pus are 
not flattened like those of the blood, but are perfectly spherical. Their 
size is said to vary a little from a mean of -jxirB- inch. 

Fig. 22.—Globules of cow’s milk, such as they appear under the 
microscope, either naturally, or immediately after they have been mixed 
with the urine. Some are larger than others, and surrounded by a 
well-defined edge ; others' are smaller, and of a paler colour. Milk 
globules are from to i less than the globules of the blood. 

Fig. 23.—Lamellatcd scales of ' epithelium, and globules of the 
mucus of the uynary passages. Some of the mucous globules appear 
to be attached to the scales of the epithelium. 

Fig. 24.—Globules of mucus entangled in a lamina of coagulated 
albumen. 

The objects in this plate arc all from M. Bayer’s work. 
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Fio. 26.—Epithelial cells from a healthy kidney, containifag a few 
small oil globules in their interior. 

Fig. 26.—Epithelial cells from a kidney aflFected with Bright’s dis¬ 
ease. The oil globules in thesr cells are much larger and more nume¬ 
rous than in those from ihe healthy kidney. 

Fig. 27 .—‘Portion of one* of the urinary tubes from a kidney affected 
with Bright’s disease. The oil globules contained in the, epithelial 
cells by which the tube is lined, are here seen through the wall of the 
tube.—Dr. Johnson Med. Chir. Trans, xxix. p. 1. 

Fig. 28.—Section of a portion of inflamed kidney. The tubes ap¬ 
pear as if divided into distinct globular and oval portions ; this appear¬ 
ance results from the manner in which the tubes are packed in the 
meshes of ihe fibrous tissue, so as to be concealed where they are 
crossed by the fibrous tissue, and vmible in the intervals. The tubes 
are rendered opaque by an accumulation of epithelium, the outline of 
the cells being invisible on account of their crowded condition. A Mal¬ 
pighian body in the centre of the m^s appears transparent and healthy. 

Fig. 29.—Section of a portion of kidney, showing the tubes 
deprived of their epithelium by '‘chronic desquamative nephritis.” The 
appearance of the tubes is very simfiar to that of globular and oval 
transparent cysts. The explanation of this appearance is given above. 

Fig. 30.—^Includes fibrinous casts of the urinary tubes entangling 
epithelial cells and blood corpuscles, free epithelial cells, and crystals 
of lithic acid from the urine, in a case of “ desquamative nephritis.'’ 

Fig. 31.—Cast of a urinary tube composed of fibrinous matter and 
disintegrated epithelium from the urine in a case of “chronic desqua¬ 
mative nephritis.”— Dr. Johnson Med. Chirurg. TVans. xxx. page 165. 

Fig. 32,—^Appearance described at page 192 of this v.olome. The 
highest magnifying |)ower I possess (about one-eighth of an inch,) shows 
no more than is here represented. 

Fio. 33 —Speipiatic animalcules. Spermatozotu 

Fig. 34.—Torulse developed in diabetic urine. Dr. Golding Bird. 








PLATE IV. 


URINARY CAUCUUl. 

Lit hie add series. 

Fig. 1.—Is ail exterior view of the common lithic acid oilculus. 
From a specimen in the Museum of the Royal College of Surgeons. 

Fig. 2.—Represents a fragment o^ a welLdefined crystallised lithic 
acid calculus. In this variety (abstracting the colouring matters) the 
lithic acid is remarkably pore. It iS not a very common variety, but 
when it does occur, sometimes acijuires a very considerable magnitude ; 
us was the case with the specimen of which this was a portion. 

Fig. 3.—Is a section of the common compact lithic acid calculus. 
The centre of this calculus, though not crystallised, approaches Fig. 2 
in colour and {lurity; while its exterior lamiiim are much less pure, and 
of a paler colour ; and contain, mixed with the lithic acid, more or less 
of the lithate of ammonia and the phosphates. From a specimen in 
the Royal College of Surgeons. 

Fig. 4.—Represents the common lithate of ammonia calculus. From 
a specimen in the Royal College of Surgeons, stated to have been taken 
Irom a girl seven years of age. 

Fig. C.—Is a portion of a section of a calculus consisting internally 
of the lithate of ammonia, and externally of the triple phosphate of 
magnesia and ammonia nearly pure. This calculus was the second 
taken from a young gentleman about thirteen years of age. 

Fig. 6. Is the entire section of a calculus containing, like the last, 
a lilhatcf of ammonia nucleus, hut surrounded by the mixed phosphates, 
oT fusible deposite. It was taken, after death, from the bladder of a 
boy six years old, who had died from the irritation produced by it. 

Thus the changes which the lithic acid species of calculus usually 
undergoes in its progress towards the phosphates, are— crystallised and 
nearly pure lithic ticid ; compact and deep-coloured lithic add; lithate 
oj ammonia ; the triple phosphate of magnesia an^ ammonia ; and the 
mixed phosphates. Sec Tables in the Appendix. 



PLATE V. 


URINARY CALCULI. 

Oxalate^ of lime series. 

Fig. 7.—Is an exterior view of an oxalate of lime or mulberry cal¬ 
culus. From a specimen in the Itoyal College of Surgeons. 

Fig. 7*.—Is a specimen of the white crystallised variety of the 
oxalate of lime calculus noticed at page 575. 

Fig. 8.—Represents au internal viqjr of the oxalate of lime cal¬ 
culus. 

Fig. 9.—Represents the section of a calculus showing the alternation 
of the lithic acid and mulberry deposites. In the centre is a nucleus 
consisting principally of the lithic acid. Externally to this is the mul¬ 
berry deposite ; and to this again succeeds the lithic acid, which con¬ 
stitutes the whole external crust. From a specimen taken from the 
kidney after death, and for which the author is indebted to Dr. 
Elliotson. 

Fig. 10. —Is from a specimen in the Royal College of Surgeons. In 
the centre is the lithic acid ; then follows the oxalate of lime; while 
exterior to the whole, are the mixed phosphates. 

Fig. 11.—Is an external view of a calculus composed of the mixed 
phosphates, or the fusible calculus. From a specimen in the Royal 
College of Surgeons. * 

From this series we sec that the lithic acid and the mulberry depo¬ 
sites alternate with each other. The phosphates here, however, as in 
the lithic acid species, arc almost alwa 3 's external. 

See Tables in the Appendix. 










PLATE VI. 


tTRINARY CAIXULI. 

Cystic oxule^ and phosphate ojj^ time or nrostatal calculi. 

Fi«. 12.—Is an external view of ^lic cyatic oxide calculus. From Dr. 
Marcct’s work on Calculous Disorders. 

Fig. *13.—Is a section of another specimen of this rare species of 
deposite, in the author’s possession ; for which he was indebted to the 
late Dr. Henry, of ManchestA*. 

The author has seen no specimen of this species of calculus sur¬ 
rounded by the phosphates ; though an instance of such occurrence has 
been noticed by Dr. Wollaston, its discoverer. 


Fig. 14.—Are specimens of the small rough variety of prostatal con¬ 
cretion, which usually occurs in that gland before any extensive disor¬ 
ganisation has taken place. 

Figs. 15, 16, and 17, represent specimens of the porcclainous variety 
of concretion occurring in abscesses of the prostate. Fig. 15, is an ex¬ 
ternal view. Fig. 16 represents a section, and showing the radiating 
striee peculiar to the phosphate of lime concretion. Fig. 17 is an irre¬ 
gular fragment, somewhat resembling a piece of bone or shell. These 
specimens were removed from the prostate by Sir B. Brodie. 




DISEASE'S 

OK 

ASSIMILATION AND OF SECRETION. 


PATHOLOoy, or the doctrine of Disease in general, is naturally 
comprised under three great heads or divisions, viz.— Functional 
DISEASES, or those derangements arising from abnormal action of 
one or more organs of -which animal bodies consist: Organic 
DISEASES, or those diseases arising from actual lesions of one or 
more of the organs themselves: and Mechanical diseases, or 
those diseases arising from mechanical causes ; such as from the 
imperviousness or obliteration of organs by disease; or from the 
presence of calculi, &o., in the kidney or bladder. As, however, 
wo rarely find diseases exclusively belonging to either of these 
three great divisions ; and as the two last divisions, in particular, 
are almost always associated' in those diseases of assimilation and 
of secretion which form the chief objects of this volume; we 
shall consider the practical part of our subject ui^der two general 
heads only, viz. 

Functional diseases ; or those diseases arising from the de- 
“ranged operations and less obvious lesions of the assimilating and 
secreting organs ; and 
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DISEASES OF ASSIMILATION AND OF SECRETION. 


Mechanical diseases ; or those diseases arising from obvious 
lesions of organs ; and from the presence of calculi, dc.^ in the 
bladder. 

These two ^eat classes of diseases will form the subjects of 
the first two Books, or Parts, into wliich tlje practical portion 
of our Treatise is divided. 

A third Book or Part will comprise an 

Outline of the 'General Physiology and Pathology of 
assimilation ; and of'the Secretion of the Bile and of the 
Urine. 

In the former editions of our volume, the third Book, or Part, 
was placed at the beginning, and constituted the Introduction. 
The reasons for inverting this arrangement have been briefly stated 
in the Preface to the fourtli edition. 



BOOK I. 

OF FUNCTIONAL DISEASES. 


COMPREHENDING THE DESCRIPTION AND TREATMENT OF DISEASES 
ARISING FROM THE DERANGED OPERATIONS AND DESS OBVIODS 
LESIONS OF THE ASSIMILATING AND SECRETING ORGANS. 

The proximate alimentary principles by which the existence of 
animals is maintained, though much modified by the assimilating 
processes, ore essentially the same as tliose principles of which animal 
bodies consist. This important fact being now generally admitted, wo 
have here to show—that the processes by which alimentary matters 
arc assimilated in animal bodies are constantly liable to be de¬ 
ranged, both in degree and in kind ;—that such derangements of 
Hie assimilating processes are manifested by corresponding de¬ 
rangements in the various products secreted from animal bodies 
by the organs designed for such purposes, and particularly by the 
kidneys and li-jjier; and, lastly;—that the relations between 
the deranged products of secretion and the proximate princi¬ 
ples by which animal existence is maintained, and of which animal 
bodies consist, enable us, in many instances, to acquire a 
more‘correct knowledge of the organ deranged? as well as of 
the nature of the derangements, than can be obtained by any 
other means. • 

The proximate alimentary and staminal principles of anin^^Is 
consist of four great classes, viz. the Aqueous, the Saccharine, 
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DIVrSION OF THE SUBJECT. 


the Albuminous, and the Oleaginous classes; and in conformity 
with this constitution, we shall consider the Pathology of the as¬ 
similating processes under four similar heads. The first Book 
or Part of our Treatise, therefore, will comprise the following 
subjects: 

Chap. I. General observations on the Pathology of Aqueous 
assimilation and secretion. 

Section a. pf the relation of Fluids to the assimilating 
profjesses in Health and in Disease. 
h. Of the Illation of Fluids to Nephritic opera¬ 
tions in Health and in Disease. . 

Chap. IT. General observations on the Pathology of Saooha- 
rine assimilation and secretion. 

Section a. Of Saccharine ui'ine. Diabetes. 

b. Of Oxalic acid ; Oxalate of Lime. 

c. Of Lactic acid, &c. 

Chap. III. General observations on the Pathology of Albu¬ 
minous assimilation and secretion. 

Section a. Of an Excess and Deficiency of Urea. 

b. Of Albuminous urine. 

c. Of Lithic acid. 

d. Of Cystic Oxide, &c. 

Chap. IV. General observations on the Pathology of Olea¬ 
ginous assimilation and secretion. 

Section a. Of an Excess and Deficiency of fat- 
b. Of Cholcsterine and its deposits, &o. 

The important class of diseases, arising from the Mineral 
matters incidental to the proximate animal principles, will be se¬ 
parately considered under the head of ‘ 

Chap. V. General observations on the Patliology of the In¬ 
cidental Mineral matters entering into the 
* composition of organized bodies. 

Since, from the nature of the preceding arrangement of our 
sul^ects, the abnormal condition of tfte secreted products is sup- 
poqpd to constitute the prominent feature of the derangement, or 
in other words, the Disease ; in speaking of the individual 
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derangeiflent or diseases, we shall first describe the abnormal 
state of the secretion constituting the Disease ; and afterwards 
point out the general constitutional symptoms or derangements by 
which the abnormal state of the secretion is usually accompanied. 
These points being considered, the Diagnosis, Prognosis, and 
Treatment of the peculiar derangement, will follow in the usual 
manner. 
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PATHOLOGV OF AQUKOUS 


CHAPTER I. 


OENKKAL OBSERVATIONS Ol-J THE PATHOLOGY OF AQUEOUS 
ASSIMILATION AND SECRETION. 

As water enters into tlie composition of organized beings more 
largely than any other principle, its influence in organic opera¬ 
tions is very remarkable. Indeed, the consideration of water in 
all its relations to vital phenomena would involve little less than 
the complete history of such vital phenomena, normal and abnor¬ 
mal. Into an inquiry so extensive it is not our purpose to enter; 
our attention at present is chiefly directed to that portion of 
water more immediately concerned in the processes of assimila¬ 
tion, and which subsequently passes off through the kidneys in 
the form of urine. 

The signal that water is required for the purpose of the animal 
economy is denominated thirst; and if this signal be obeyed, and 
water be taken in the requisite quantity, the thirst ceases; and all 
the purposes served by water are accurately fulfilled. The water 
thus taken into the system is employed in two modes; as a simple 
diluent constituting the medium or vehicle in which most organic 
operations arc carried on; and as immediately associated with 
organized principles, or furnishing certain of ^e elementary 
materials of which they consist. These two modes in which water 
is employed in the animal economy are not only essentially dis¬ 
tinct in their character, but apparently remain distinct through¬ 
out the whole rahgo of aqueous operation. 

In a perfectly natural condition of the system, when water is 
taken in large quantity, even during the processes of digestion, 
it interferes less with the functions of the stomach than might 
be expected; for, by a beautiful provision, the superfluous water 
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is immediately absorbed into the sanguiferous system, or passes 
downward into the bowels. Of the portion taken into the blood, 
so much is appropriated as is required to maintain its due 
fluidity; while the excess, if any, is expelled from the system; 
during the summer, chiefly by the skin and lungs; and during 
the winter, by the kidneys. This escape of water from the system, 
as in all vital operations, is rendered subservient to another im¬ 
portant purpose. Together with the water, and in solution in it, 
various efiete and noxious matters are removed, the retention of 
wliich would prove fatal to the economy. Such matters pass off 
with the water from the skin and Jungs'in abundance, though 
tlieir nature is imperfectly understood : the matters which pass off 
with the water through the kidneys and constitute the heteroge¬ 
neous ingredients of the urine, form a principal object of inquiry 
in the present volume. • 

The portion of water inseparably associated with the alimentary 
matters, or which enters as hydrogen and oxygen into tlieir 
eomposition, may in part be derived from the fluids token into 
Uie stomach. There is reason, however, to believe that the water 
tlms associated or decomposed, is chiefly derived from the blood; 
and that the association and decomposition are effected during the 
secretion of the fluids immediately subservient to the assimilating 
processes. 

The more prominent natural relations of water to organic ope¬ 
rations ore here recited, for the sake of deducing from them 
certain important practical inferences regarding the employment of 
fluids, both in the healthy and deranged condition of the assimi¬ 
lating and urinary organs. These inferences we shall class under 
the two following Sections, viz.— Section a. The relation of 
Fluids to tJte assimilating processes in Health and in Disease; 
and Section b. The relation of Fluids to Nephritic operations 
in Health and ?» Disease. 



8 


PATHOLOGY OF AQUEOUS 


Section a. Of the relation of Fluids to the assimilating processes 
in Health and in Disease. 

It has been stated, that in a perfectly healthy condition of the 
stomach, superfluous water is speedily removed from that organ 
without materially aflbcting its functions. In a variety of dys¬ 
peptic derangements, however, this important function is liable 
to be impaired or suspended ; and the fluids token remain in the 
stomach, and embarrass in no small degree the digestive opera¬ 
tions. Under such circumstances the solid food is either imper¬ 
fectly digested, or is converted into unnatural ingredients; and 
the patient, in consequence, is annoyed witli flatulent distension, 
and a variety of distressing symptoms, which frequently do not 
cease till the whole are rejected, if not rejected, the half-digested 
food, after a long time, escapes into the bowels, and deranges their 
functions ; while the fluid portion, loaded to excess with unnatural 
matters, is absorbed into the system, to be thrown off* by the vari¬ 
ous outlets above mentioned, and particularly by the kidneys ; to 
the great detriment of their functions. 

A loading practical inference from these remarks is, that indi¬ 
viduals who are subject to stomach derangements should carefully 
abstain from tlie admixture of fluids, as soups, &c., with solid 
food; and, consequently postpone the use of diluents till the 
digestive processes are completed. Indeed, so strongly has the 
force of this remark been felt, that it has long become an esta¬ 
blished custom among the indolent and overfed dyspeptics of 
civilized society, to resort to the use of diluents, in the. shape of 
tea, &c., two ot three hours after the principal meal. It may bo 
worth while also to notice here, that the use of diluents, at this 
period, offers the most favourable opportunity for ^he employment 
of small doses of alkali, with the view of preventing the second¬ 
ary effects of the acid remains of the meal on the system; as will 
be more particularly shown hereafter. • 

With regard Co the use of stimulating fluids during meals, it 
may, perhaps, be laid down as a rule, without exception, that the 
stomach requiring their aid to enable it to do its duty, is in a state 
of disease; or certainly,not in its natural state. Most of the 
vinous liquors employed for such purposes, besides their essential 
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principle contain various acid and saccharine matters in 
ill-defined and transition states. This is particularly the case with 
most malt liquors, and with wines of the effervescing class, as cham- 
paigne, &c.; than which, nothing can he worse adapted as diluents 
when the assimilating powers are weak; for the moment such fluids 
enter a debilitated stomach, they act as ferments, and are not only 
converted into acids themselves, hut dispose everything else to un¬ 
dergo similar changes. All vinous liquors, therefore, possessing 
such characters should he carefully shunned by sedentary and 
dyspeptic individuals ; and a little sound slfbrry, which contains 
loss acid and sugar than any other wine ;* or a little pure brandy, 
which contains neither, should be preferred. Moreover, when 
their stimulating qualities is tlie object sought, it will he bettor to 
take those liquors, at least wine, ; as weak wine, and even 

weak spirit, readily pass inth an acid condition, and thus their 
only valuable effects are lost. 

Another practical inference relates to the use of fluid remedies, 
and especially to the use of mineral waters. Pure water, as already 
stated, if taken into an empty stomach, readily escapes from the 
system by all the various outlets, and even by the bowels; pro¬ 
vided it be in sufficient quantity, and assisted by moderate exer¬ 
cise. Mineral waters in general, therefore, whetlier they contain 
active ingredients or not, are best administered in the morning; 
not only for the reason stated, but because when so taken, they 
do not interfere with the digestive processes. This practical fact 
is well understood, especially on the continent; where mineral 
waters are usually resorted to early in the morning, and such an 
interval pllowed before breakfiist, as to permit their escape from 
the stomach at least; and in many instances, from the system; 
either by the bowels, kidneys, or skin, according to the properties 
of the waters. When not convenient or proper in the morning, 
mineral waters may be advantageously administered in the inter¬ 
vals between meals; and many of the alkaline waters in particular, 
are taken with the greatest effect in the evening, some hours after 
the principal meal; but at such an interval as t» allow the greater 
portion to escape by the kidneys before retiring to rest. To enter 
into details here, however, respecting the administration of mineral 
waters in general, would be foreign to our purpose. 

The effects produced by a dqficiency of fluid in the stomach 
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during the assimilating processes, are less understood tlian those 
produced by an excess ; for, as already noticed, when fluids are 
really required by the system, the signal of thirst becomes so 
urgent, as not only to arrest our attention, hut to oblige us to re¬ 
sort to the use of fluids if within our reach. When, under these 
circumstances, fluids cannot be obtained, no substitute will supply 
their place; and the assimilating processes, in common with all 
the other vital operations, must soon entirely cease. 

With regard to the appro]i(riation of water during the processes 
of assimilation, this, like the processes of assimilation themselves, 
is little understood. There can be no doubt, however, that the 
appropriation of water, like all similar operations, is a vital act; 
that is, the appropriation of water either depends on the influence 
and agency of the organs of assimilation immediately exerted ; or* 
on the influence of some (generally fluid) principle secreted by 
these organs from the blood, and operating as the medium by 
which the vital act of appropriation is accomplished. Moreover, 
the processes by which water is appropriated, like other vital pro¬ 
cesses, take place slowly, and never per saltum. As instances of 
such deliberate ohaflge, we may mention that the alimentary* 
matters, during their reduction into chyle, are gradually and 
slowly combined with water; and that, on the other hand, the 
chyle, daring its conversion into blood, is gradually raised or 
separated from its associated water. The due performance, there¬ 
fore, of these and other functions in which water plays a conspi¬ 
cuous part, must depend on a regulated supply ; and the presence 
of either too much or too little water will necessarily render assi¬ 
milation difficult, and more or less incomplete. 

Similar remarks may be make with regard to the appropriation 
of the component elements of water, hydrogen, and oxygen. 
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Section b. Of the relation of Fluids to Nephritic operations in 

Health and in Disease. 

In the consideration of the fluids passing off through the 
kidneys, the first points to be attended to are—the normal quan¬ 
tity of urine voided by a person in health in a given time; and 
the average specific gravity of such pormal quantity. We have 
stated, in the third Fart of this Treatise, thrft both these data are 
subject to great diversities from olimatd, and from a variety of 
other causes; so that it is impossible to name any one quantity or 
weight that shall be universally applicable. In this country we 
have supposed the average quantity and specific gravity of the 
urine voided in twenty-four hdurs by an adult individual in health, 
who does not drink more than the simple wants of nature require, 
to vary from thirty ounces of specific gravity 1.026 in the summer, 
to forty ounces of specific gravity 1.015 in the winter; and these 
averages are probably near enough the truth for all practical pur¬ 
poses. 

The secretion from the kidneys has been long divided by 
physiologists into the urina sanguinis —the urine voided from the 
blood only ; and the urina potus —the urine voided after drinking 
and moderate eating. Perhaps a more correct division and no¬ 
menclature would be—the urine of the blood, or the urine result¬ 
ing from the secondary assimilating processes only; and the urine 
of assimilation, including the urine resulting from both the 
primary ^nd secondary assimilating processes. 

In a perfectly healthy individual, who duly follows the dictates 
of nature, there olight to be little or no difference between the 
specific gravity^and quantity of the urine voided at different times 
daring the same given interval of twenty-four hours ; i. e. every 
specimen of urine voided should have nearly the same specific 
gravity, and the whole, taken together, should coincide with the 
standard specific gravity and quantity above meationed. So far, 
however, is this from being the case, that there are few persons in 
whom the urine of assimilation does not deviate more or less from 
the healthy standard, both in specific gravity and quantity; and 
the degree and nature of the differences often throw much light on 
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the derangements of the assimilating organs. The urine of the 
blood in general is more uniform in its properties; hut when it 
does vary remarkably from the standard of health, the deviation 
generally denotes some deep-seated and constitutional disease of 
an unfavourable character. 

Although, from their incessant activity, we cannot entirely se¬ 
parate the secondary assimilating processes and their derange¬ 
ments, from the primary assimilating processes and their derange¬ 
ments ; yet by examining thp urine before and after eating ; for 
instance, in the ntornVng before breakfast, and in the evening after 
dinner ; we are enabled to form a tolerable estimate in most][cases, 
both of the primary and secondary derangements. 

The morning urine, in a state of health, like the urina san¬ 
guinis, of which it may bo considered as the representative, is, in 
general, uniform in its properties. In different diseases, however, 
of a deep-seated character, both constitutional and nephritic, the 
morning urine is liable to great derangements, both in quantity 
and quality. Of those derangements, and of their indication, the 
following are the most remarkable. 

If the morning urine bo copious, transparent, and pale-coloured, 
the presence of formidable derangement of some kind may be 
usually suspected. If, in addition, the urine be acid, of low spe¬ 
cific gravity, and serous, disease of the kidneys almost certainly 
exists. On the contrary, if the morning urine bo copious, trans¬ 
parent, pale-coloured, and of high specific gravity, the existence of 
diabetes is denoted. Scanty, transparent, deep-coloured, and acid 
urine usually accompanies continued fever. Scanty, turbid, red, 
and very acid urine, intermittent fevers, gout, rheumatism, 
t&c. When the sediment of turbid morning urine is pale-coloured, 
or of a bright pink colour, some deep-seated affection of the 
chylopoietic viscera retarding and rendering incomplete the assi¬ 
milating processes, is commonly indicated. These remarks apply 
to tlie morning urine as influenced by normal quantities of 
fluid. When the quantity of fluid taken hss been abnormal, of 
course the quantity of the urine must be abnormal likewise. 
Thus, if large quantities of pure water be taken early in the 
morning, the secretion, simply dilated, and without any relative 
change among its other ingredients, constitutes the urina potus 
of authors. But if the water taken contains foreign bodies in 
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solution,' as various saline matters, these will be transmitted by 
the water through the kidneys in greater or loss proportion, and bo 
found in the urine ; as happens during the employment of many 
mineral waters, &c. 

The urine voided in the evening after dinner, or the urine of 
assimilation, is subject to mucli greater variations, both in quan¬ 
tity and quality, than the urine voided in the morning. Even in 
those who consider tliemselves to be in good health, the evening 
urine is often deep-coloured, above the average specific gravity, 
and during the winter months is apt to become turbid on cooling. 
Such deviations, however, from th# normal state are the most re¬ 
markable, in the urine of dyspeptics; particularly in a cold and 
chilly state of the atmosphere, and when the skin is inactive from 
want of exercise, or from other causes. Under such circum¬ 
stances we can often distinctly detect, by the smell of the urine, 
the nature of the preceding meal; more especially if matters con¬ 
taining a volatile empyreumatic oil, or possessing other strong 
sensible qualities, have been taken. 

When tho urine of assimilation is above, or of the average 
specific gravity, deep-coloured, and serous, incipient disease of 
the kidney, of a congestive or inflammatory character, may bo sus¬ 
pected. The same tendency is also usually indicated when tho 
evening urine is acid and heavy, and when, on becoming turbid, 
tho lithate of ammonia remains partially suspended ; such urine 
being frequently serous. Heavy, copious, transparent, and 
pale-coloured acid evening urine generally indicates diabetes. 
On the other hand, very light, copious, transparent, and pale- 
coloured, acid evening urine usually denotes serious disorder, 
and often disease of tho kidney. When the evening urine pre¬ 
sents the same phenomena, but is neutral instead of being acid, 
a relative exce|8 of the triple phosphate, or of urea, may be ap¬ 
prehended. 

We give these instances by way of illustration. To enter mi¬ 
nutely into the detatils of urinary derangements, would be, in fact, 
to anticipate the contents of the present volume? What has been 
stated is sufiScient to show the kind of information to be obtained 
from the urine, and from the urine alone —^information of so much 
importance, that the very existence of the patient may depend on 
its being duly known and appreciated. 
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CHAPTER II. 


GENERAL OBSERVATIONS OC^ THE PATHOLOGY OF SACCHARINE 

9 . 

ASSIMILATION AND SECRETION, 


Since the second edition of this work was published in the 
year 1825, the class of diseases connected with the imperfect and 
mal-assimilation of the Saccharine principle has occupied much of 
my attention ; and soon after the period mentioned, my observa¬ 
tions and researches gradually led me to form particular views on 
the subject, of which an outline was given in the Gulston Lec¬ 
tures, delivered before the College of Physicians.* Subsequently 
to the publication of this sketch, I have had abundant opportuni¬ 
ties of verifying and extending my views i and though still far from 
perfect, they furnish on outlino, which, I trust, future observations 
will complete. 

The blood of a perfectly healthy individual scarcely contains 
an appreciable quantity of sugar; though that article may havo 
formed a portion of his food. The Saccharine principle, therefore, 
must be convertible, by the agency of the primary assimilating 
functions alone, into the constituent principles of the hlood.t 
Now, from the relative composition of the Saccharine principle, 
and of the constituent principles of the blood, it necessarily fol¬ 
lows, that the faculty of thus converting the Sascitarine yrin- 
ciple, must constitute a distinct function ; and, as a large pro¬ 
portion of the food of all animals consists of modifications of the 
Saccharine principle, this function must bo*of the most impor¬ 
tant kind. But if the existence of such a function be admitted, it 
must be admitted also, that, like any other function, the assimilation 

* See Medical Gazette, vol. viii. 1831. 

t For the arguments in favour of this opinion the reader is referred to the 
third Book. 
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of the Saccharine principle may become deranged or suspended; 
that is, the primary assimilating organs may become unable to as* 
similate the Saccharine principle. 1 need not say that this point 
is now no longer a matter of uncertainty, as in the disease to bo 
presently considered, namely Diabetes, sugar has been repeatedly 
ascertained to exist in the sanguiferous system; a fact unequivo¬ 
cally demonstrating that the assimilating organs had failed to con¬ 
vert the Saccharine aliment into the constituent principles of the 
blood.* As a further illustration of tihis point we may state, that 
the first step of the assimilation of alimentary matters is accom* 
plished by the reducing function o^ the stomach. Now the re¬ 
duction qf all the forms of the Saccharine principle appears to 
be accompanied by the development of a low sugar; which 
low sugar, in the healthy condition of the organs, is speedily 
converted into oleaginous, albuminous, and perhaps other matters. 
Hence, as the existence of sugar in the stomach is only moment¬ 
ary, its presence in the healthy condition of the organ is with 
dilficulty detected. In Diabetes, however, the reducing func¬ 
tion of the stomach is for the most part morbidly active, while 
the converting fiinction is more or less suspended or paralysed. 
In the diabetio stomach, therefore, sugar is found in large quan¬ 
tity, particularly when farinaceous aliments have been taken; and 
from the stomach, the sugar readily passes into the sanguiferous 
system, as just stated. The first step in the derangements, 
therefore, producing the disease called Diabetes, does not con¬ 
sist, as some have supposed, in the development of sugar in 
the stomach, which is a natural process; but in the greater 
or less destruction of the converting, and consequently of the 
still more important organizing functions of the assimilating 
organs. 

In the diseases above mentioned, the function by which the 
saccharine principle is converted into the constituents of chyle, is 
suspended or destroyed. In other diseases, however, this im- 

» 

* In confirmation of this point, it is necessary only to.fefer to the valuable 
paper published by Mr. M'Gregor of Glasgow, in the Medical Gazette for 
May 1837. The point in question, however, had been distinctly determined 
before the pubUcation of Mr. McGregor’s paper j as well as repeatedly since 
that period. Sugar has been recently detected in various other secretions 
besides the urine, in Diabetes. 
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portant function is not destroyed, but erroneously exerted^ and 
the consequence is, that many principles, some of them of a poi¬ 
sonous character, as, for instance, the oxalic acid, are developed 
from the saccharine principle during the assimilating processes. 
That oxalic acid must bo occasionally developed in the system is 
evident from the fact, that this acid is found in the urine when it 
has not been token into the stomach. Now, when we consider 
that oxalic acid, taken into the stomach, passes through the kid¬ 
neys unchanged; * and thai those who take sugar in excess are 
often liable to oxalate of lime concretions; there can be little 
doubt that the oxalic acid found in the urine is occasionally de¬ 
veloped in the primary Assimilating organs, and most probably in 
the stomach itsclf.t 

In the healthy state of the system, sugar never appears to be 
developed during the secondary assimilating processes. There is 
reason, however, to believe, that in the advanced stages of Diabetes, 
sugar is not only developed during the conversion of the albu¬ 
minous principles of the blood into the gelatinous tissues; but 
also daring the secondary assimilation of the gelatinous, and even 
perhaps of the albuminous and oleaginous tissues. Moreover, wo 
cannot doubt that the converting functions of the secondary assi¬ 
milating processes, like the converting function of the primary 
assimilating processes above mentioned, is liable to be errone¬ 
ously exerted ; and that various unnatural products arc, in conse¬ 
quence, developed in the system. For obvious reasons, however, 
we know less of the unnatural products resulting from the de¬ 
rangements of the secondary, than of the primary processes of as¬ 
similation ; though it is probable, fr*om the following ^cts, that 
the oxalic and lactic acids are occasionally included among the 
unnatural matters resulting from the derangements of the second¬ 
ary, as well ns of the primary assimilating functions. 

* Majendie and others have shown, that where large quantities of the 
Rumex, Oxalis acetocella, have been employed as food, the oxalic -acid 
passes through the (ddneys, and frequently gives occasion to the mulberry 
calculus.—Recherches physiologiques et medicales sur les causes, &c., de 
la Gravelle, pp. 39, 126. In some instances the analogous acid termed the 
oxaUiric acid is supposed to he generated. 

t See the third Book, and^ Section b. of the present chapter, for ad¬ 
ditional observations and arguments on this subject. 

01 
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It will be shown hereafter, that oxalic acid in small quan¬ 
tity occasionally passes through the system, without producing 
any remarkable external symptoms of its presence ; it will be also 
shown, that in many other instances the presence of oxalic acid 
in the system is accompanied by certain cutaneous and other dis¬ 
eases more immediately connected with the gelatinous tissues. 
Now, although we cannot prove that the oxalic acid in the latter 
case is the result of the same derangements of the secondary as¬ 
similating processes which give immediate occasion to the cutane¬ 
ous affection ; yet when, in addition to the preceding facts, wo 
further take into account the relation’of the gelatinous to the sac- 
cliarine prjnciple; no supposition appears more probable, than 
that one of the derangements of the secondary assimilation of tlie 
gelatinous principle may consist in the development of oxalic 
acid. 

But if this reasoning bo deemed inconclusive with respect to 
the development of the oxalic acid during certain derangements 
of the secondary assimilating processes ; its validity, perhaps, will 
scarcely bo questioned Avith respect to the development of the 
lactic acid during certain other derangements of the secondary 
assimilating processes ; for on what oilier supposition can we ex¬ 
plain the presence of those enormous quantities of the lactic acid 
which occasionally exist in the system during rheumatic and 
hectic fevof^? Will any one contend that all this lactic acid is, 
in such instances, developed in the stomach ? 

The constitutional symptoms connected with the development 
of sugar, and of the oxalic and lactic acids, will be considered in 
future secti^pns of this chapter; and we proceed to notice briefly 
a point to which we have before alluded, viz. that besides the 
oxalic and lactic acids, other unnatural princijdes (of an acid and 
poisonous charaqfer ?) appear to be occasionally developed from 
the saccharine principle, during derangements both of the primary 
and secondary assimilating functions. The exact nature of most 
of these unnatural principles is at present little known ; but there 
cannot be a doubt, that many local affections, originating in the 
gelatinous tissues from mal-assimilation, are accompanied by the 
development of such unnatural principles. So also, in those ma- 
bguant fevers of tropical climates, (and even perhaps of our own 
climate,) which more especially arise from miasmata and con- 

c 
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tagion, there appear to be many unknovra but pernicious prin¬ 
ciples developed from the saccharine radical. Thus I have been 
informed that the fluid thrown off from the stomach in yellow 
fever, and denominated the blavk vomit, is often powerfully acid. 
The nature of tliis acid has not been satisfactorily ascertained ; 
but it probably is the lactic acid ; or it may be an acid of a much 
more injurious character. I have bad no opportunity of veri¬ 
fying these remarks ; and notice tlie subject chiefly for the 
soke of exciting the atteution of others ; and more especially 
the attention of prabtitioners in hot climates, where all such un¬ 
natural matters appear to ho developed in the most decided 
forms.* 

These observations are sufiiciont to illustrate the phenomena 
connected wth the mal-assimilation of the saccharine radical; and 
it oidy remains to observe, that organic diseases in general, but 
particularly those of a deep-seated and malignant character, appear 
to be more frequently connected with derangement of the gela¬ 
tinous, (i. e. of the saccharine,) than of either the albuminous or 
oleaginous radicals. Wo cannot explain this circumstance; but 
perhaps it may be referred no less to the peculiar vital character 
of the gelatinous tissues, than to their fundamental importance ; 
in other words, the peculiar vital character of the gelatinous 
tissues, is of that low kind, which renders them liable to be easily 
influenced by external causes; while, at the same time, their fun¬ 
damental importance is such, that to derange or subvert those 
tissues is, in fact, to derange or subvert the very groundwork of 
organised beings. 

In further illustration of the preceding views, we s^jall make a 
few observations on the causes, internal and external, producing 
mal-nssimilation of the saccharine principle in general. 

The itilernul causes predisposing to the mal-^ssimilation of the 
saccharine principle, like the causes predisposing to all other dis¬ 
eases, are most generally innate or inherited; and tliose who are 

• 

* See Londo%Med. and Phys. Journal, vol. lix. p. 100. Also the Boston 
Med. and Surg. Journal, vol. i. p. 134. The paper alluded to is by Mr. 
Lyons, who shows the remarkably acid condition of the black vomit in tro¬ 
pical fevers. Mr. L. supposes the acid to be the muriatic acid, and it may 
be so in part; hut most probably the greater portion of the acid is the 
lactic acid. 
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bom with such predisposition, are liable to get attacks from slight 
exciting causes, such as would not in the least degree affect a per¬ 
fectly sound habit. In some instances, a predisposition to parti¬ 
cular diseases is acquired by having had attacks of such diseases 
before. But all circumstances seriously affecting the general 
health, and depressing the vital powers, are apt to predispose to 
the mal-assimilation, both primary and secondary, of the saccha¬ 
rine, as well as of the other proximate principles of which orga¬ 
nised beings consist. 

Among the external exciting causes ot'saecbarino derangements, 
one of the most simple and frequent is exposure to cold; or ex¬ 
posure to Ijie combined influence of cold, and oimointure. Thus, 
in raafiy instances, I have been distinctly able to trace diabetes to 
exposure to cold; or sometimes to rheumatic attacks brought on 
by exposure to cold and moisture. In such instances, predisposi¬ 
tion to the disease most likely existed in a marked degree'; for of 
the thousands constantly exposed to cold and moisture, compara¬ 
tively very few get diabetes. Another, and perhaps the most 
fertile exciting cause of mal-assimilation in general, and particu¬ 
larly of saccharine mal-assimilation, is malaria. 1 do not mean 
to assert that diabetes is a malarious disease, diough I have seen 
mtmy cases of diabetes from malarious districts. On the contrary, 
in such instances, I suppose the predisposition existed ; and that 
the malaria, like the cold and moisture, or perhaps in conjunction 
with cold and moisture, was only incidentally the exciting cause. 
But although diabetes can be hardly pronounced a malarious dis¬ 
ease, a very largo proportion of the diseases arising from the mal- 
assimilation of the saccharine principle may be justly so pro¬ 
nounced. Indeed, I have no hesitation in expressing my be¬ 
lief that almost every form of disease connected with the deve¬ 
lopment, by the,^econdary assimilating processes, of oxalic acid 
and the other indefinable (acid?) principles, down to lactic, acid ; 
are more frequently excited by malarious influence, than by any 
other external cause. • My attention was forcibly directed, many 
years ago, to this fact, by seeing, in quick successiSn, several well- 
marked cases of oxalic acid disease from a district notoriously 
malarious. Having been thus accidentally led to observe the cir¬ 
cumstance, a number of corroborative instances soon occurred 
to mo; when, shortly after I had begun to consider the point 

c 2 



20 


1‘ATHOLOGY OF SACCHARINE 


as established, the Asiatic cholera made its appearance in this 
country. The oifects produced by this remarkable disease on tlie 
animal economy; and the temporary revolution in particular, 
which it occasioned in urinary diseases, may not be uninteresting 
to the reader. 

Every one is acquainted with the familiar fact, that the most 
frequent and striking morbid appearances presented by the urine 
from slight causes, (such as a cold, indigestion, &.c.,) are the com¬ 
mon latcritious sediments. . Now, the first circumstance that at¬ 
tracted my notice after the prevalence of the Asiatic cholera, was 
the disappearance of these •sediments from the urine. The ab¬ 
sence of these sediments was at first considered to be accidental; 
but when, day after day, the same occurrence took place, I was 
induced to inquire attentively into the circumstance, with the view, 
if possible, of ascertaining the reason. On closer inspection, it 
was found that the urine of every individual examined, whether 
in apparent health or otherwise, not only presented the same ab¬ 
sence of sediment; but also assumed that peculiar appearance, 
which I had been accustomed to consider as characteristic of the 
presence of oxalic acid. As I had always previously found the 
oxalic acid diathesis of unusual occurrence in London, I was much 
struck with the plKmoraeuon ; and on reflection it occurred to me, 
that it might be referable to the same unknown cause which was 
then jiroducing cholera. I was led to this notion from the 
analogous eliccts above mentioned produced in the urine by malaria; 
and also by another curious fact, noticed below, * which likewise 

• For some years before the Asiatic cholera appeared in this country, I 
had been occupied with investigations regarding the atmosphere; and for 
more than six weeks previously to the actual breaking out of this disease, had 
almost every day heen endeavouring to determine, with the utmost possible 
accuracy, the weight of a given quantity of air, under precisely the same cir¬ 
cumstances of temperature and of pressure. On a particular day, the dth of 
February, 1832, the positive weight of the air suddenly appeared to rise above 
the usual standard. As the rise, at the time, was supposed to be the result 
of some accidental, error, or of some derangement in the apparatus employed, 
in order to discover its cause, the succeeding observations were made with 
the most rigid scrutiny. But no error or derangement whatever could be 
detected. On the days immediately following, the weight of the air still 
continued above the standard, though not quite so high as on the 9th of 
February, when the change was' first noticed. The air retained its aug- 
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o k place about the time the Asiatic cholera first made its ap¬ 
pearance, viz. a positive increase in the weight of atmospheric air, 
similar to what might be supposed to be produced by the diftusion 
of a heavy gaseous principle through the lower regions of the 
atmosphere. My conclusion therefore was, that the cause of the 
phenomenon in question, as well as of the cholera, was a poison¬ 
ous body analogous to malaria, whose high specific gravity and 
I'ocble diftusive powers kept it near the cartli’s surface, along which 
it insensibly crept, particularly in »low and damp situations. 
Whether this conclusion was legitimate or not, others must 
decide. 1 do not think tho point* worth contesting: but shall 
briofiy meption the following additional facts, connected with the 
subject. 

During the preAmlcnce of tho above condition of tho urine, I 
likewise noticed, in almost every individual, an unusually acid 
state of the saliva, and of the cutaneous exhalations; such as I 
had never, indeed, before noticed, except in the last stages of 
chronic diseases ; or in malarious alfections. Ilesides these oir- 
cumstanoos, I also saw, about tho time the cholera prevailed, and 
a little afterwards, more cases of oxalate of lime renal calculi, fuid 
of formidable htemorrliago from the kidneys, &c., than 1 had ever 
previously seen during the whole of the long period that urinary 
diseases had occupied my atttention. As the cholera disappeared, 
the above state of things gradually subsided; but I sometimes 
imagined that the urine did, not for a long time completely reot>vcr 
its former condition. Indeed, during the winter and spring of 1887 
and 1838, lithic acid deposits were coiniiarativcly rare in Lon¬ 
don ; and the uriite assumed much tho same appearance as 


inented weight during the whole time the experiments were carried on, 
namely, about 6i.v«week8 longer. The increase of the weight of the mr was 
small, but still decided and real. Tfae method of conducting the experiments 
was such as not to allow of an error, at least to an amount so great as the 
additional weight, withgnt the cause of the error having become apparent. 
About the 9th of February, the wind in London, which l^d previously been 
west, veered round to the east, and remained pretty steadily in that quarter 
till the end of the month. Now, precisely on the change of the wind the 
first cases of epidemic cholera were reported in London, and from that 
time the disease continued to spread.—See my Bridgewater Treatise, page 
111, third edition.* 
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during the prevalence of cholera, though in a less marked de¬ 
gree.* 

Among the remote causes of saccharine derangements more 
especially operating firom within, may be mentioned the diei of 
individuals or of districts. That a free consumption of sugar will 
in many persons (probably in certain seasons and in certain mala¬ 
rious districts more than in others) produce a tendency to saccha¬ 
rine diseases, I have not the least doubt; as I have repeatedly 
seen the oxalic acid diathesis kept in check, and indeed entirely 
removed, by simple ‘abstinence from sugar. The same remark is 
applicable to certain articles used as food, and containing the 
oxalic acid already formed; such as the sorrel and rhubarb tribes 
of plants. Thus in certain districts of France, where sorrel is 
much used, oxalate of lime calculi are said to be very frequent, t 
In this country, the only article In common use that I am ac¬ 
quainted with, containing the oxalic acid in large quantities, is 
rhubarb; the stalks of which, from their agreeable acidity, are 
much employed during the spring months. I have seen repeated 
attacks of oxalate of lime nephritic calculus follow the free em¬ 
ployment of this article ; and some of them so unequivocally trace¬ 
able to its use, that no doubt regarding the subject has been left 
on my mind. Hence I have been long accustomed to prohibit 
rhubarb tarts, &o., to dyspeptic individuals; and though a strong 
stomach may assimilate oxalic acid and many other matters equally 
poisonous, it would be well, perhaps, in all instances that this 
organ were spared such a trial of its strength. 

To the head of deficient, and particularly of unwholesome diet, 
may be referred the occurrence of those frightful epidemics usually 
attendant on periods of scarcity; and on wet and unfavourable 
harvests. In such periods, and seasons, the Saccharine principle 
of the groin itself is either deficient in quantity, or imperfectly 
developed. The consequence is, that like the oxalic acid above 
mentioned, the poison is taken ready formed with the food itself, 
and thus directly exerts its baneful influence<on the system. The 

• Had the condition of the urine at this time any connexion with the 
peculiar fever then so prevalent ? Within the last four or five years, urinary 
derangements have resumed in a great measure the characters they possessed 
before the Asiatic cholera appeared. 

t See note, page 16. 
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same remarks apply, perhaps in a stall stronger degree, to food 
consisting of damaged and putrescent animal mattero. AU writers 
on these epidemic diseases agree in representing the blood of the 
sufferers as unusually dark-coloured; and moreover have gene¬ 
rally ascribed these appearances of the blood to the presence of 
some undefined principle of a poisonous nature. If this explana¬ 
tion be admitted, it is obvious, as above stated, that such poisonous 
principle can be only derived from the imperfect condition or mal- 
nssimilation of the alimentary mattefs; and particularly of the 
Saccharine principle. 

Lastly, from the constant existenoe, in ft greater or less degree, 
of the exciting causes mentioned, among the badly fed and desti¬ 
tute inhabitants of largo towns, oxalic acid diseases are at all times 
of not unfrequent occurrence, particular in public hospitals. Close 
attention to the subject howevA: for many years, as just observed, 
has satisfied me that the tendency to this form of Dyspepsia is 
much more extensively present at some periods than at others. 

There is an article much used in various ways, though not as 
an aliment, the deleterious effects of which on the assimilating 
organs, &c., require to be briefly noticed, viz. Tobacco, Although 
confessedly one of the most virulent poisons in nature; yet such 
is the fascinating influence of this noxious weed, that mankind 
resort to it in every mode they can devise, to ensure its stupifying 
and pernicious agency. Tobacco disorders the assimilating func¬ 
tions in general, but particularly, as I believe, the assimilation of 
tlie Saccharine principle. I have never, indeed, been able to trace 
the development of oxalic acid to the use of tobacco; but that 
some analogous and equally poisonous principle (probably of an 
acid nature) is generated in certain individuals by its abuse, is 
evident from their cachectio looks; and from the dark, and often 
greenish yellow^ tint, of their blood. The severe and peculiar 
dyspeptic symptoms sometimes produced by inveterate snuff-taking 
are well known; and I have more than once seen such cases ter- 
lainate fatally in malignant disease of the stomach and liver. 
Great smokers also, especially those who employ«short pipes and 
®^gars, are said to be liable to cancerous affections of the lips.* 

• This has been referred to the continued action of the heat of the pipe or 
•^gar upon the lips; but there is reason to believe that this cause alone is 
not sufficient to explain the circumstance iilluded to in the text. 
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But it happens with tobacco, as with doleterions articles of diet; 
the strong wd healthy suffer comparatively little, while the weak 
and predisposed to disease fall victims to its poisonous opera¬ 
tion. Surely, if the dictates of reason were allowed to prevail, 
an article so injurious to the health, and so offensive in all its 
forms and modes of employment, would speedily be banished firom 
common use. 

These observations might be much extended, did the practical 
nature of our treatise admi^ What has been given, is intended 
merely as a sketch oi outline to draw the attention of observers to 
the subject; and which theyrfnust fill up and complete. We pass 
on now to the consideration of some of the more remarkable dis¬ 
eases connected with the Sacchaiinc principle. 


Section a. Of Diabetes. 


The term Diabetes, implying simply an increased flow of 
urine, is applicable to any disease in which that symptom is pre¬ 
sent in a remarkable degree. This general use of the term, 
however, has caused a great deal of confusion; as a variety of 
diseases, differing altogether in their nature, except in the acci¬ 
dental circumstance of being accompanied by diuresis, or a large 
flow of urine, have in consequence been confounded one with 
another. To prevent this confusion in fixture, I would recom¬ 
mend that the term -be restricted to those affections in which the 
urine^'is saccharine. Hence I define Diabetes^to be a disease 
in which a saccharine state of the urine is the characteristic 
symptom. 

Diabetic urine is almost always transparent, and of a pale straw 
or greenish colbur. Its smell is commonly faint and peculiar; 
somewhat resembling sweet hay or milk; and its taste is usually 
sacchiudne in a greater or less degree. The specific gravity of 
diabetio*urine has been stated to vary firom 1 020 to J*050; but I 
have once or twice seen the specific gravity of saccharine unne as 
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low as f6J6 ;* and many times as high as 1‘065, or even higher. 
The quantity of urea is sometimes much diminished; though I 
have never met with a specimen in which this principle was en¬ 
tirely absent; and, in some instances, urea is said to exist in 
diabetic urine in greater proportion than natural. Lithic acid also 
is usually found in saccharine urine in greater or les§ quantity; 
and in favourable cases of the disease, tlic quantity of tliis acid 
is often very considerable. The usual saline matters existing in 
the urine are met with in diabetic uripe in nearly the same rela- 
five proportions as in health ; but the ahsoVhte quantity of saline 
matters, viewed in relation to the, quality of urine passed, is 
much diminished. Sometimes diabetic urine contains a little 
blood ;t and not unfrequently albuminous matter, analogous to 
that of chyle. I have seen it also contain a white milky-like fluid, 
precisely similar to chyle, whith slowly subsided to the bottom of 
the vessel. In Uiis ease the vinous fermentative process was in¬ 
duced very rapidly in the urine; the chylous matter apparently 
acting like yeast. 

When, in diabetic individuals, the disorganising function of the 
kidneys is suspended: or when these glands are partially dis¬ 
eased, the urine, besides albuminous matters and more or less 
of crystallisable sugar, often contains the saccharine principle 
in imperfectly developed forms. Hence such urine, almost with¬ 
out becoming perceptibly vinous, passes at once into the lactic 
or acetous fermentation; and acquires, from the quantity of 
lactic and acetic acids developed, the strong acid smell of sour 
milk.J 

The following table, constructed by Dr. Henry, and partly 
interpolated by myself, showp the quantity of solid extract in six¬ 
teen ounces of urine of different specific gravities, from 1'020 to 
1*050. In the experiments which famished the data of this 
table, the urine was evaporated by a steam heat till it ceased to 

* I have seen an instance in which the specific gravity of diabetic urine 
was as low as I'OIO. This urine distinctly and ra^dly underwent the 
vinous fermentation. 

t Watt on Diabetes, pp. 47, 74. 

I This phenomenon is often exhibited by the chylous urine, to be here¬ 
after mentioned; a disease in which the disorganising function of the kidneys 
is either destroyed, or suspended. 



26 PATHOLOGY OF SACCHARINE ASSIMILATION AND SECRETION. 


Idso weight; and till it' left an extract which became solid on 
cooling.* 

This table enables us to ascertain with considerable precimon 
the quantity of solid matter voided by a diabetic patient in a given 
time. Thus, suppose ten pints (old wine measure) are passed in 
twenty-four hours, of the average specific gravity of 1'040; it 
appears from the table that this quantity will contain 10 x 1 oz. 
4 dr. 2 scr. 0 grs. = 16 oz. 7 dr. 2 scr.; or upwards of a pound and 
a quarter of solid extract, , 

^ TABLE. 


Specific gravity com¬ 
pared with 3 000 parts 
of water at 60 . 

Quantity of solid ex¬ 
tract in a wine pint. 

Quantity of solid ex¬ 
tract in a wine pint, in 


« 

grains. 

OZ, 

dr. 

scr. 

grs. 

1020 

382'4 

0 

6 

1 

2 

1021 

401-6 

0 

6 

2 

1 

1022 

420-8 

0 

7 

0 

0 

1023 

4400 

0 

7 

1 

0 

1024 

459'2 

0 

7 

1 

19 

1025 

478-4 

0 

7 

2 

18 

1026 

497-6 

1 

0 

0 

17 

1027 

616-8 

1 

0 

1 

16 

1028 

5360 

1 

0 

2 

16 

1029 

555-2 

1 

1 

0 

15 

1030 

574-4 

1 

1 

1 

14 

1031 

693-6 

1 

1 

2 

13 

1032 

612-8 

1 

2 

0 

12 

1033 

632-0 

1 

2 

1 

12 

1034 

651-2 

1 

2 

2 

11 

1035 

670-4 

1 

3 

0 

10 

1036 

689-6 

1 

3 

1 

9 

1037 

708-8 

1 

3 

2 

8 

1038 

728-0 

1 

4 

0 

8* 

1039 

747-2 

1 

4 

1 

7 

1040 

766-4 

1 

4 

2 

6 

1041 

785-6 

1 

5 

0 

5 

1042 

804-8 

1 

5 

kl 

4 

1043 

824-0 

1 

5 

2 

3 

1044 

843-2 

1 

6 

0 

3 

1045 

862-4 

1 

6 

1 

2 

1046 

881-6 

1 * 

6 

2 

1 

1047 

900-8 

1 

7 

0 

0 

1048 

920-0 

1 

7 

1 

0 

1049 

939’2 

1 

7 

1 

19 

1050 

958-4 

1 

7 

2 

18 


* Annals of Pliilosophy, (Old Series,} vol. i. p. 27. Other tables of a more 
general and perhaps accurate character will be given in the Third Book. 
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A mccfiarine condition of the urine, as before observed, is tlie 
cbaraoteristic symptom of Diabetes; but anotlier most striking 
and almost constant symptom present is diuresis. Diuresis exists 
in every possible degree; and sometimes the quantity of urine 
voided is enormous. Thus cases are on record in which thirty 
pints and upwards have been discharged in twenty-four hours, for 
weeks and even for months together. In such instances it has 
been said that the quantity of urine voided has been more than 
double the whole ingesta—a circumstapce which physiologists have 
puzzled themselves a good deal to explain! I believe, however, 
that in the best authenticated cases, this'tenormous dififorenco be¬ 
tween the quantity of fluid taken, and of urine passed, has not 
been observed.* 

The other symptoms, and general history of Diabetes, may bo 
thus stated. • 

The commencement of diabetic attacks can seldom be accu¬ 
rately determined; but by inquiring minutely as to the period 
when the urine was last observed to he turbid, I have several 
times traced attacks very nearly to their origin. In such in¬ 
stances, patients have usually stated, that at some former period, 
the continued turbidity of the urine was such as to attract their 
observation ; and on being questioned as to the supposed cause of 
such turbidity, some have ascribed it to exposure to cold; otheKs 
to an attack of gout or rheumatism ; others to disordered health 
from mental anxiety, &c. In most instances, the cessation of 
this turbidity was not accurately noticed; in a few, the termina¬ 
tion was observed to take place rather abruptly ; and the urine, 
on becoming clear, was likewise observed to become increased in 
quantity. Now it is probable that at the time the urine became 
clear, its saccharine condition commenced, or at least became 
confirmed; though, in general, the increased flow of urine was 
not so great, as to attract the patient’s attention for several weeks; 
sometimes for several months, after this period. At the com¬ 
mencement, and during this early stage of diabetes, the fol- 

• Watt on Diabetes, p. 168. Mr. M'Gregor, in the paper before alluded 
to, has shown that the weight of the egesta occasionally surpasses that of the 
ingesta; and refers the difference, as others have done, to absorirtion of fluid 
by the lungs. There is reason to believe that absorption of fluid in some 
cases takes place by the skin, as well as by the lungs. 

8 
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lowing are among the most usual and prominent attendant symp¬ 
toms. 

In proportion as the urine becomes clear and copious, the 
mouth becomes clammy ; the tongue loaded with a white frothy 
mucus; and the thirst increases. The a{>petite, nevertheless, re¬ 
mains unimpaired; indeed, in general is better than ordinary ; yet 
the patient, to his surprise, daily loses flesh and strength; and 
finds himself less and less adequate to his former exertions, both 
bodily and mental. At this time also he usually complains of 
chilliness, accompanied by dull pain and sense of fatigue in the 
back and loins, and in £he lov/er extremities. The skin likewise 
becomes dry and harsh ; and the bowels more or less constipated. 
Such are the symptoms, with modifioation|j^ which usually pre¬ 
sent themselves in the early stages of diabetes ; and if the disease 
be now recognised and properly tredted, its progress may in many 
instances be arrested; or the disease, for the present, may per¬ 
haps be removed altogether. But if, as is unfortunately often the 
case, the patient neglects to apply for medical advice at this 
early period of the affection; or if the nature of the disease ho 
overlooked, and it be treated as a common affection of the 
general health, witli blue pill, Sco .; all the symptoms soon rapidly 
increase, and the aflection assumes the form of confirmed Dia¬ 
betes. 

In the second or confirmed stage of Diabetes, the quantity of 
urine is increased far above the natural standard; and the thirst, 
and all the accomp»mying symptoms, increase in proportion. The 
mouth is constantly dry and parched ; the edges, and finally the 
whole tongue, become pretematurally clean and red; ,the gums 
are often spongy, bleed readily, and by contracting from the teeth, 
leave them liable to become loose. There is a frequent uneasiness 
and heat in the region of the stomach; acoo^^a^ied by a sensa¬ 
tion of sinking .and faintness, and a consequent incessant craving 
after food and drink, which are taken in inordinate quantities. 
8till the thirst is not allayed; nor the hunger satiated ; nor the 
flesh nor strength increased; on the contrary, the emaciation and 
debility progress rapidly; the quantity of urine, particularly in 
cold and damp weather, becomes greater than ever ; and the per¬ 
son and breath of the patient often exhtde a sweetish hay-like 
odour. Accompanying those bodily symptoms there is great de- 
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pression of spirits and despoudeacy; the once vigorous mind 
becomes feeble, oblivious, and vacillating—the once amiable 
temper, fretful, suspipious, and intolerant. The pulse, which had 
hitherto been but slightly affected, is now usually quicker than 
in health, and indicates debility. As the disease proceeds, disor¬ 
ganisation of some important organ, particularly of the lungs, 
commences or becomes active. In addition to the other symp¬ 
toms, there ar« now flying pains about the chestthe breath be¬ 
comes short; and there is more or Iqss of cough and expectora¬ 
tion. This constitutes the last, and usually*the briefest stage of 
the disease. The emaciation and dcbi litj now rapidly approach 
the maximum; the tongue and fauces assume a dark-red colour, 
and often become aphthous; the urine generally diminishes in 
quantity, and loses much of its saccharine property; the feet and 
legs become oodematous; and* finally, after almost a total sup¬ 
pression of the renal secretion, the patient becomes cornatose, in 
which state he expires. 

Such is the history of Diabetes in its simplest form. Wo 
shall briefly illustrate some of the more prominent symptoms, 
with the view of pointing out their modifications and complica¬ 
tions. 

The thirst is an invariable symptom; I have never seen it 
entirely absent; but some suffer much more from thirst than 
others, even in the same stage of the disease. Thirst increases by 
indulgence in the use of fluids ; and those who drink most, inva¬ 
riably suffer most from this distressing symptom. The appetite 
is often capricious and deficient in the early stages of Diabetes; 
and in a few instances is not inordinate at any period. 

A dry state of the skin is one of the next most constant symp¬ 
toms present in Diabetes. I have, however, seen many cases of 
confirmed Diabetee-in which this symptom was wanting ; and in 
which pcrspirationi and even profuse sweating, was induced by 
slight exercise. The same may be remarked of constipation of 
tlie bowels; which is by no means always present in Diabetes. 
On the contrary, I have several times seen‘Diabetes accompanied 
by frequent attacks of diarrhoea. Even the chilliness so fre¬ 
quently complained of in Diabetes is not constantly experienced; 
and cases occur in which the patient is almost insensible to the 
effects of cold, however intense. 
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The red state of tongue, and the sense of heat in the stomach, 
which usually aooomjpany this symptom, frequently extend to the 
urinary organs; where it appears in the form of inflammatory 
redness at the external orifice of the urethra; and sometimes in 
the form of phymosis. These symptoms are occasionally among 
the first that have been noticed in diabetic individuals; while in 
other individuals they never appear at all.* 

Emaciation and dehility are almost invariable symptoms; yet 
Diabetes is not- a disease peeuliar to spare and feeble habits: for I 
have repeatedly met \wth it in individuals from whose appearance 
alone it would never ‘have‘been suspected; and in several 
instances I have seen Diabetes occur in unusually fat apd power¬ 
ful individuals. The first instance of this kind occurred to mo 
in 1837. The patient was a middle-aged gentleman who had spent 
many years of his life in India, from whence he had returned, I 
believe, on account of bad health. About the period of his return 
he informed me that he weighed twenty-seven stone, or nearly 
three bqndred weight and a-half! When he consulted me a few 
months afterwards, ho weighed twenty-three stone. At this time 
he laboured under well-marked symptoms of Diabetes; the urine 
was largo in quantity, and very saccharine; the thirst was most 
urgent; there was troublesome phymosis, &o. Ho was put on 
the plan to be presently detailed, and in a few weeks went on the 
continent. Shortly afterwards, at Aix-la-Chapelle, where he had 
used the baths, he was seized with a violent nephritic attack, with 
bloody urine, &c., apparently caused by a renal calculus ; but none 
was observed. Nearly two years elapsed before I again saw him, 

« 

* This inflammatory irritation about the orifice 'of the urethra is often a 
source of great annoyance and suflTering to females labouring under Diabetes; 
and in middle-aged individuals I have several times seen it among the first 
symptoms leading to a discovery of the disease. IndedQ, whenever such 
irritation exists in corpulent women above the age of forty, the state of the 
urine should be carefully examined. An interesting case of this kind has 
recently occurred to me. A corpulent middle<aged lady had for several years 
laboured under severe irritation about the orifice of the mrethra, &c., and for 
which almost every remedy had been resorted to by eminent practitioners 
both in England and France without success. The condition of the urine 
had never been inquired into or suspected, but on examination Ffound it 
in the highest degree saccharine, and from the history of the case, I have no 
d<mbt it had been saccharine for a long time. 
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when he informed me Uiat he had rigidly adhered to my advice, 
and was quite well. His weight was now about twenty-one and a- 
half stone. The specific gravity of his- urine was 1 ‘030 ; it was 
free from sugar; abounded in the common lithate of ammonia 
sediments; aijd was natural in quantity. The thirst, phymosis. 
&c., had also left him. He was able to take a great deal of exer¬ 
cise, and shortly afterwards went again to India.* The second 
instance, which occurred about the same time, was that of an ath¬ 
letic gentleman about sixty, weighing upwards of seventeen stone. 
When I first saw him, the urine was muc]& above the healthy 
standard, and very saccharine. He sufiered also from constant 
tliirst, &o. Under the plan prescribed, the urine soon became 
much diminished in quantity, and the thirst less urgent; and he 
felt little inconvenience from either. He also gained considerably 
in weight; though the urine s’till contained sugar. This gentle¬ 
man died soon afterwards from an attack of erysipelas brought on 
by an injmy of the head. Another instance of Diabetes occurred 
to me in an athletic and corpulent man, whom I have not since 
seen. I learn, however, from his friends, that he goes on without 
suffering much inconvenience ; but whether the urine still remains 
saccharine, I have had no opportunity of ascertaining. I have 
also, as before observed, seen many instances of Diabetes in cor¬ 
pulent middle-aged females. 

Dehility is always present in Diabetes, particularly in the last 
stages of the disease; when both emaciation and debility often 
become extreme. These, however, as well as many otlier of the 
distressing symptoms of Diabetes, are obviously referable to tlie 
enormous, drtunage from the system, rather than to the mere sac¬ 
charine condition of the urine. “ The loss of so much matter 
from the system,” as Dr. Elliotson justly remarks, “ sufiBciontly 
explains the huiiger:; the feeling of emptiness and sinking in the 
stomach; the emaciation; debility; anaphrodisia; coldness of 
the legs; pains both of them and of the loins; the depression of 
spirits, &c., without attributing the disease to the stomach or kid¬ 
neys exclusively. The excessive escape of flufd, or, when this 

* In October, 1841,1 received a note from this gentleman, who had again 
returned home. He informed me that he had experienced only one slight 
return of Diabetes, but much annoyed with red gravel. I met him in 
the street in the smnmer of the present year, 1847, apparently well. 
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does not take place, the feverishness, equally explains the thirst 
and dryness of the skin.”* That this is a just explanation is 
proved by the fact, that under a proper regimen, &o., most of 
these symptoms disappear along vrith the large flow of urine. 
To mention an extreme instance, I may state, that I knew a gen¬ 
tleman who long laboured under confirmed Diabetes, and who re¬ 
covered so far as to marry and to have two children; though the 
saccharine condition of the urine never left him. Indeed a saccha¬ 
rine condition of the urine exists in dyspeptic and gouty indivi¬ 
duals much oftener than is supposed; and hundreds pass many 
years of tlteir lives, with thife symptom more or less constantly 
present, who are quite unaware of it, till the quantify of urine 
becomes increased.f 

With respect to the terminatiom of Diabetes; phthisis, as 
already stated, is the most frequent. Besides phthisis, however, 
I have seen Diabetes prove fatal by disease of the liver and 
jaundice; by apoplexy ; by a peculiar affection of the stomach, 
brought on by improper food, or by over-distension; by acute 
gastritis induced by taking cold fluids when heated ; by inflam¬ 
matory fever excited by exposure to cold, and rapidly assuming 
the typhoid character, &c. Occasionally Diabetes is said to 
terminate in incurable dropsy, and in various other oflcctions. 
In short, a great many circumstances which would not affect 
a sound constitution, often prove fatal in this disease. As illus¬ 
trations of the frail tenure of life and fatal results from slight 
causes in Diabetes, I may mention, that within the last few years, 
-no less than four individuals have died from the fatigue and ex¬ 
citement incidental to a journey from the country to cqnsult me. 
The fii-st was a gentleman from the Channel Islands, who having 
suffered much from cold and sea-sickness during a boisterous 
voyage, died the next morning after he came to tq,wn. A second 

* Numerous cases illustrative of the efficacy of hydrocyanic or prussic acid 
in affections of the stomach, &c., x>. 90. 

t As other instaiAes of Diabetic derangement and debility, I may state that 
I have seen two cases of tlm disease accompanied by cataract. The one 
in a gentleman between fifty and sixty, (lately dead;) the other in a yov^ 
man between twenty and thirty. The young man had been successfully 
operated ouTand when I last saw him appeared Mkaly to recover his sight. 

1 have also seen Diabetes accompanied by nervous deafhesd. 
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gentleman died before I saw him, almost immediately on his 
arrival at a friend’s. A third very nearly died in my house. I 
happened to be from home when he ca.Ued, and, unable to go ftir- 
ther, he waited for me. I found him nearly speechless and it was 
only after the free use of stimuli that he rallied so far as to be 
able to say where his friends lived. To them he was immediately 
taken with every care, but he continued to sink rapidly, and died 
in a few hours. A fourth genjtieman recently died soon after his 
arrival at home, apparently from the excitement of bis journey to 
London. In all these different cases, it may be observed, that the 
individuals were in their ordinary state of* health whep they left 
home, and their deaths could be only ascribed to the fatigue inci¬ 
dental to travelling. Patients therefore, in the confirmed stages 
of Diabetes, should be cautioned against taking long journeys or 
otherwise fatiguing themselves* particularly in very cold or in 
very hot weather. From these and from numberless dther in¬ 
stances that could be mentioned, of the frail tenure of life in this 
disease, it follows that in confirmed Diabetes, patients exist as it 
were on the brink of a precipice ; and that the general prognosis 
in the confirmed disease, must be considered as unfavourable. 

Causes. —^It is a remarkable fact, that Diabetes seems to be 
peculiar to mankind. Horses and other animals are indeed sub¬ 
ject to diseases accompanied by a large flow of urine; but I am 
assured that in such cases the urine is never saccharine ; nor am 
I aware that sugar has been found in the urine of any inferior 
animal. If such an immunity from Diabetes really exists among 
the inferior animals, its cause is very obscure. Can the exemp¬ 
tion be referred to the absence of that fertile cause of bodily dis¬ 
order in human beings, the influence of mind ^ 

A predisposition to Diabeths is, I believe, much more frequently 
inherited than acqqired; I have seen repeated instances of such 
an inherited, and family tendency; and the circumstance has 
been noticed by others; so that I do not think it necessary to 
enter into details on this point. Other causes predisposing to this 
affection may be classed hbder the heads of temperc^nent, sex, and, 
qp'c. Thus I have seen more cases of Dihbetes in individuals of 
the sanguine temperament with light or reddish hair, than in any, 
other. The disease, however, occurs in all tempertunents; and 
perhaps next in frequency to the sanguine, in the melancholic 
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temperament In strumous individuals, with dark hair and eyes, 
fair skin, &c.. Diabetes often assu&ies its most unmanageable and 
fatal form. Diabetes is less frequent in women than in men; and 
rarely occurs in infancy or in old age. There is, however, a mo¬ 
dification»of Diabetes occasionally occurring in very young 
children, to which the attention of the profession was first dis¬ 
tinctly drawn by Dr. Venables ; and of which we shall presently 
i^eak.* 

A predisposition to Diabetes may, however, be acquired as 
well as inherited ; and that perhaps by a variety of causes. To 
some of these causes we have before alluded; and it is only 
necessary to mention here, that a predisposition to this affection 
seems to be occasionally acquired by a residence in a cold and 
damp situation, or in a malarious district, particularly if at the 
same time conjoined with a poor and unwholesome diet, or the too 
free use of sugar, &c .; also by venereal excesses ; by the abuse of 
mercury; and, in short, by any cause having a tendency to sap 
the foundations of organic life; and more especially of the pro¬ 
cesses of assimilation. 

The exciting causes of Diabetes have not been so clearly ascer¬ 
tained as could be desired ; but it is probable that when a strong 
predisposition to the disease exists, a variety of slight circum¬ 
stances will bring on the affection. The most frequent exciting 
causes that have fallen under my own notice, have been exposure 
to cold; attacks of rheumatism and of gout; the drinking of cold 
fluids while heated; mental anxiety or distress arising from a 
variety of causes, such as a sudden reverse of fortune ; &o. Other 
causes assigned by authors have been the too free use of diuretic 
and diluent fluids, os cider. Also concussions or injuries of the 
back, from hard riding; or from falls, strains, «fec. Another class 
of causes, or rather of concurrent diseases, are vj^rious affections of 
the cutaneous and cellular tissues. 1 have seen several instances 
referable to this class; and #ere I permitted to draw a general 
inference from my experience, I should say, that Diabetes usually 
follows cutaneous affections; and accompanies (perhaps precedes) 

* See a 'i’raclical Treatise ond^iabetes, &c., by B. Vknablxs, M.B., &c. 
Some time ago, by favour of Dr. Macintyre, I saw a case of true saccharine 
Diabetes in a girl five years old. The specific gravity of the urine was once 
as Ugh as 1*045, and &e disease ran its course ra|ndly and proved fatal in a 
isw weeks. 
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tlie afiectaons of the oellulur tissue. Thus I have several times 
heard patients observe, that they were formorly subject to erup¬ 
tions in various parts of the body, but that such eruptions disap¬ 
peared after the diabetic complaint became established; nor. do I 
remember more than three or four instances, in whieh Diabetes 
actually accompanied a severe cutaneous afPection.* On the con¬ 
trary, Diabetes very frequently (as far as my personal experience 
goes, always) accompanies carbuncles, and malignant boils or 
abscesses allied to carbuncles. This if a fact mentioned by several 
of the old writers ;t snd is of great importance to surgeons, who 
usually have the management of these liflections. Some years 
ago, an interesting case of this kind occurred to me. The patient 
was a middle-aged man, who told me that for a long period he had 
been subject, at intervals of a year or two, to boils, one of which, 
generally on the back or neck,* assumed the form of carbuncle; 
and that, during such attacks, he always passed a large quantity 
of saccharine urine. When I saw him, he was recovering from 
one of these carbuncular suppurations ; and the urine was copi¬ 
ous and very saccharine. I lost sight of him soon afterwards, and 
am riierefore unable to state whether the urine, in the interval of 
the attacks, recovered its healthy character. He repeatedly as¬ 
sured me, however, that its quantity, after a certain time, always 
became quite natural. I have also many times found sugar in the 
urine of individuals labouring under severe chronic disease of the 
bladder and prostate gland. 

The proacimate cause of Diabetes has puzzled Physiologists ; 
and a great deal has been said and written on the subject, which 
it would be useless to repeat here. If the principles advanced in 
this volume he well founded, the proximate cause of Diabetes 
may be at least as inteUigibly explained, as the proximate cause 
of any other dis^e. 

The Diagnosis, for the most part, is sufficiently easy in Dia¬ 
betes. ' When the urine of an ildividual is constantly of a pale 

• 

* In two of these cases, the cutaneous affection appear^ to act as a safe^ 
^ve, and the patient lived for many years with Diabetes in its most decided 
form. In one of these cases the cutaneous affection was of an^'hopetigenous 
character, and chiefly affected the lege; in another Lepra, and dispersed 
l“igely over the body. 

t See Cheselden’s Anatomy, p. 139* Fifth Edition. 

D % 
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colour, transparent, and of a specific gravity of 1 *030 or upwards, 
the presence of Diabetes may be suspected, even though the 
quantity of the secretion may not exceed the standard of health. 
If the properties of the urine above mentioned be occasional only. 
Diabetes may or may not be present; and in this and in other 
doubtful cases, recourse must be had ttrthe means j)ointed out in 
the Third Part of this volume, for determining the presence or 
absence of sugar in the urine. 

The general Prognosis jin Diabetes must, as already stated, be 
considered as unfavourable. 

Among the favourable symptoms in this affection may be enu¬ 
merated, a moderate flow of urine of a specific gravity not higher 
than 1*035; the appearance in the urine of lithic acid, either in 
its amorphous or crystalline form; the recent appearance of the 
disease, and absence of thirst; the‘ retention or gain of flesh and 
strength; and more than all, immunity from organic disease, 
especially from organic disease of the lungs. On the contrary, 
when the flow of urine is permanently excessive, and of high 
specific gravity; or when this secretion is pale coloured, opales¬ 
cent, and serous; when the thirst, emaciation, and debility are 
extreme; or when organic disease, particularly of the lungs, 
is present, the chance of recovery is much diminished. But when, 
as is too frequently the case, several, or all of these unfavourable 
symptoms co-exist; the chance of recovery is not only diminished, 
but absolutely hopeless.* 

The post mortem appearances throw little satisfactory light on 
the nature of Diabetes. As may be inferred from what has been 

• Within the last thirty years, I have seen more or less of nearly seven 
hundred instances of diabetes; and of this great number, as far as minor and 
concomitant symptoms have been concerned, no two cases have been exactly 
alike, or have been benefited by exactly the same treatment; so greatly diver¬ 
sified is this apparently simple form of disease. The disease has occurred to me 
in one instance in a child only five years old ; and about a dozen times in young 
persons between eight and twenty years of age, of jvhom four were females* 
Of these dozen cec-es, not one has lived to grow up; and the greater propor¬ 
tion have died in various ways, after a comparativdy short course of the dis¬ 
ease. With respect to the d^ratum of Diabetes; I know, at present, but two 
instances in which the affection was clearly ascertained to exist in its per¬ 
fectly developed form ten years ago. As stated in the text, however, I believe 
the disease sometimes exists for many years in its incipient stages., 
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stated; in different instances, different organs have been found 
affected ; while, in other instances, scarcely a trace of disease has 
been discovered in any organ. Thus, besides the lungs, which 
are the organs most generally affected, I have seen, in different 
individuals, the liver, the mesenteric glands, the prostate gland 
and bladder, and one or blilh kidneys, in a state of organic dis* 
ease; while, in other individuals, each and all of these organs 
have been observed to be apparently sound. Such diversity in the 
organs affected, and particularly the* occasional absence of all 
organic disease, seem to render it probable, that the presence of 
sugar in the system neither necessarily depends on, nor produces 
^risible organic lesion of any particular organ; but that organic 
diseases, when they do exist, are merely concurrent affections. 
This inference is still furtlier corroborated by the fact, that sugar 
is constantly passing through tlie sanguiferous system in Diabetes, 
without producing any very striking disturbance, much'less orga¬ 
nic disease.* This remarkable peculiarity of the saccharine prin¬ 
ciple probably arises no loss from its mild and innoxious character, 
than from its great solubility in water. Did sugar possess active 
properties; or were it as insoluble as the albuminous principle; 
there can be little doubt that the constitutional disturbance pro* 
dueed by:it would be much greater; and that organic disease 
would be a more frequent consequence of its presence in the 
blood. 

The most "constant diseased appearances I have noticed after 
death in diabetic individuals have been rather of a chemico-mecha- 
nical nature, than strictly organic. These diseased appearances 
may be comprised under the following three heads : First, an en¬ 
larged, flaccid, and occasionally a congested state of the kidneys: 
a section of which organs, when first removed from the recently 
dead body, has* frequently assumed, on exposure to the air, a pe¬ 
culiar deep orange-red tint, difficult to be described ;t Secondly, 
a gorged condition of the veins terminating in the portal system, 
particularly of the veins of the mesentery; and an unusually dark- 

* Functionally speaking, 1 am induced by long attention to believe that the 
liver is always deeply involved in Diabetes. This point will be briefly con¬ 
sidered in the Third Book. 

1* In seraral recent instances this peculiar tint has been entirely absent. 
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coloured and fluid condition of the venous blood throughout the 
assimilating organs; Thirdly, but not so constantly, a vascular 
state of the mucous membrane of the stomach, and upper portion 
of the alimentary canal. 

Treatment .—The treatment of Diabetes proposed by authors 
has been as various as their opinions respecting its nature; and 
perhaps there is no disease in which so much mischief has been 
done on false principles, and by random experiment, as in this. 
The facts and obsei^vations 1 have to offer on the subject, are 
founded on the opinion already advanced, viz., that Diabetes is 
nothing more nor less than i form of dyspepsia; that this dys¬ 
pepsia principally consists in a difficulty of assimilating the sac* 
oharine alimentary principle; and that, like all other forms of 
dyspepsia, whether it be an inherited or an induced affection. 
Diabetes is liable to be much modified and aggravated by conco> 
mitant circumstances. 

In a pr^tical point of view. Diabetes ought always to be con¬ 
sidered in a twofold light; as a simple saccharine condition of the 
urine, without any increase in its quantity ; and as complicated 
with a preternatural flow of that secretion. Want of attention to 
this simple disdnotion has caused great confusion in the history 
of the disease; and substances in consequence have been extolled 
as remedies, which have acted simply by diminishing die flow of 
urine and its consequences, without altering in the least degree its 
saccharine condition. Whether there be any remedy that exerts a 
specific action in improving the qualities of the urine, is exceed¬ 
ingly doubtful; certainly, at least, there is none at present known. 
If, therefore, the qualities of the urine be improved at all, they 
must, I think, be improved through the medium of those remedies 
that have a tendency to diminish the quantity of the urine, and to 
restore the general health. At any rate, these tare necessary as 
preliminary steps; for it seems to be quite absurd to look for any 
improvement in the quality of this secretion, while its quantity re¬ 
mains unnatural. 

The first and chief point to be attended to in the treatment of 
Diabetes is diet ; under which head are included both solid and 
liquid aliments. 

For some years past, a diet exclusively animal has been much 
insisted on in this disease; and, from the principle wo have at- 

8 
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tempted to establish, it mil be readily understood that an animal 
diet ought to form an essential principle in the treatment. 1 do 
not, however, approve of a diet exclusively animal; but consider a 
certain proportion of vegetable matters proper. The vegetable 
matters to which I particularly here allude, are the green portions 
of plants. The reasons for this recommendation will be presently 
stated.. With regard to farinaceous matters, I have lately pro¬ 
hibited them altogether in the confirmed stages of Diabetes. As 
the disease, however, recodes, I still j^hink it proper to gradually 
introduce the use of farinaceous matters. A; is difficult to find 
a substitute for bread; and in a subseqaent note a process is 
given for malung a species of bread without farinaceous matter. 
The recommendation of this admixture of farinaceous matters is 
founded on a fact elsewhere alluded to, and apparently well esta¬ 
blished, viz. that the assimilation of the saccharine principle 
is one of the last functions that becomes extinct iu animals. 
The introduction of farinaceous matters must be gradual, and 
be varied according to the degree in which the “patient is 
able to assimilate albuminous, in preference to farinaceous 
matters; a point not difficult to be determined by a little 
attention. Of farinaceous matters, the high or strong, as 
the farina of wheat in the shape of unfermented bread, or 
biscuits, appear to be most easily assimilated. The low kinds of 
farinaceous matters, as- arrow-root, potatoes, «&c., (with the ex¬ 
ception perhaps of rice,) seem to be more easily reduced to sugar 
than the farina of wheat, and in general, therefore, should 
bo avoided. Every variety of the saccharine principle in its 
crystallisable form, is absolutely inadmissible as an article of food 
in Diabetes. This rule excludes therefore, at once, all fruits, 
whether subacid or sweet; as well as every compound, natural 
or artificial, into which sflgar enters. The practical importance 
of this rule is so great, that I am doubtful, if it be neglected, 
whether good can be obtained from any plan of fereatment. Even 
its occasional infringement cannot be indulged with impunity. 
JThus I have known the use of a few saccharine pears undo, in a 
few hours, all that I had been labouring for months to accomplish; 
and the disease, with all its horrors, has become re-established 
in an aggravated form. In the use of all prohibited articles. Dr. 
Johnsonf saying with respect to himself, viz. that he found it 
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easier to abstain than to he abstemious, should be coustautly 
kept in view. In general, therefore, in diabetic cases, it will be 
much better to prohibit altogether the use of doubtful articles, 
than to allow a little of them to be taken : for the latitude which 
inclination gives to the term little, and the want of stoicism to 
resist, are certain to lead to abuse end all its oonseqhences. 

A point to be attended to, of fully as much importance as tho 
qualities of diet, is its quantity. The constant craving for food 
wliich is generally present^ in this disease, is liable to induce the 
patient to take by fal too much at one time ; the consequences of 
which are not only unfUvourable to his recovery, but sometimes 
dangerous, and even fatal. Indeed, 1 believe the greater number 
of cases of sudden death in Diabetes (which is by no means an un¬ 
common termination of it) have been distinctly referable to errors 
either in the quality or quantity of the food, or to both ; that is. 
the patient has been usually cut ofl‘ after a hearty meal, as it is 
vulgarly termed. As a general rule with respect to diel^ it may 
be said, that a quantity, greater or less according to circumstances, 
but always strictly regulated, should be taken at periods of four, 
five, or six hours; and that at the time of taking solid food, and 
for an hour or two afterwards, all fluids should be abstained from 
as much as possible. Were I to particularise the species of food, 
I should say, generally, that mutton or beefl plainly cooked, and 
particularly mutton-chops or beef-steaks, rarely done, should be 
token twice in the twenty-four hours; and that the other meals 
should consist of any simple article that can be prepared from 
milk, eggs, butter, «fcc., only. * The recommendation of this' 
solid plan of diet is chiefly founded on tho well-known fact, that 
the reductny or dissolving function of the stomach is unimpaired 


• For the composition and preparation of a substitute fer bread, the reader 
is referred to a future page. We may observe here, that oleaginous matters 
often agree so remarkably well in Diabetes, that some have gone so far as 
to propose them as remedies. W'hen freely taken, .they usually cause a flow 
of saliva, and thug diminish the urgent tlurst. When they agree, also, they 
give a sensation of satisfaction and support to the stomach, which othew 
alimentary substances do not. Perhaps butter is the most agreeable form in 
wVuch they can be taken; and this, under proper circumstances, may be 
taken freely. When oleaginous matters ^sagree, as 'is somet'unes the case, 
they should be carefully shunned. 
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or morbidly active in Diabetes. When the reducing function is 
impaired, as happens in a few instances, a system of diet 
less solid, and consisting of animal matters reduced to the 
pulpy state by stewing after the French fashion, will be more 
appropriate. * 

Many of*the remarks above applied to the use of solid matters 
apply equally to the use of fluids ; that is, the quantity and qua¬ 
lity of the fluids taken in Diabetes must be carefully attended to; 
otherwise benefit can scarcely be expected from any plan of treat¬ 
ment. So urgent is the thirst, and so ^eat in general is the 
mental imbecility aud wjint of stoicism *in diabetic individuals, 
that they^will often drink by stealth, when they cannot for shame, 
or want of opportunity, do it openly. The management of 
drinks, therefore, in the treatment of this disease, often becomes 
a point of considerable difficulty; and, as a certain indulgence 
must be allowed, it becomes necessary to consider those drinks 
of whidh the least quantity is likely to be taken by the patient; 
and from which, at the same time, least harm may be probably 
expected. 

The Bristol Hotwell, and other waters containing carbonate of 
lime in solution, have been long celebrated in diabetic affections ; 
and, as Dr. Marsh observes, they appear to quench the thirst in 
such affections better than most other mere diluents, t Allied 
to these are waters artificially impregnated with lime or magnesia; 
as lime-water, which, either alone, or with milk, has been a 
favourite remedy in Diabetes with some writers ; Uie same may bo 
said of water containing magnesia held in solution by carbonic 
acid, &CjJ: Watei"s containing fixed alkalis, and tlieir salts, are 
generally too diuretic in their efiects to be recommended in this 
affection; yet when saturated with carbonic acid gas, and held in 

* We have omitted to notice the efiects of jrum as an aliment in diabetic 
affections. From the chemical properties and analogies of this principle, it 
is probable that it is not so readily converted into sugar or oxalic acid, 
as farinaceous matters. I am not yet able, however, to state the effects 
of gum as an aliment in diabetes so satisfactorily as I cfuld wish; and have 
therefore omitted to touch on the subject. • 

1“ Dublin Hospital Reports, vol. iii. p. 430. 

t' We have lately heard of diabetes being cared by the free use of the Vichy 
waters; also by a liberal allowance of French wines conjoined with an 
animal diet, &c., but I have had no opportunity of verifying these reiJorts. 
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the mouth for a few seconds without swallowing them, fliey oftea 
remove or mitigate thiist better than most other fluids. All the 
stronger saline waters, from their diuretic properties, should be 
carefully avoided. As a simple diluent, I am disposed to think 
very highly of distilled water. The use of water, however, in all 
its forms, should be sparingly allowed, as it is excee'&ingly liable 
to be abused; and various animal decoctions, milk, &o., should be 
taken instead. When the patient has been in the habit of taking 
fermented liquors, I have been accustomed for some years past to 
recommend sound porter in preference to wine or spirits. * The 
quantity must be determined by the circumstances of the patient; 
but the minimum quantity should be rarely surpassed. With 
some exceptions, I have seen more relief from thiret, and more 
support given by porter in diabetic cases, than by any other similar 
means. As general rules, also connected with the subject of 
fluids, it may be observed ; first, that as the sudden abstraction of 
fluids in diabetic cases is sometimes followed by unpleasant conse¬ 
quences, the quantity should be gradually diminished ; secondly, 
that in order to induce the patient, whose craving is generally 
after cold drinks, to take as little as possible, all fluids should be 
recommended in a tepid state; and lastly, that fluids should be 
taken at those periods in preference to others, when the stomach 
is not loaded with solid food. 

With respect to the employment of alinsitots containing matters 
incapable of being assimilated and intended only. £op cxcremental 

", "T* 

* The marked differences often produced by porter%hiiNeommon ales in 
Diabetes and Dyspepsia in general, 1 have been accustoraed to refer to the 
different states in which the saccharine principle eusts in the malt of which 
they are prepared. In the manufacture of malt designed for making ales 
and other pale-coloured liquors, the heat employed is hardy sufficient for the 
purpose of exsiccation. On the contrary, the heat empljoyed in the manu¬ 
facture of malt designed for making porter, is so great, as to modify, if not 
to decompose, a large portion of the saccharine principle, and thus to render 
it more easy of assimilation. Whether this explanation be adii^itted or not, 
the fact is undoubt|d, that many dyspeptic individuals can asdmilate porter, 
who, from the symptoms they produce, cannot assimilate the sweeter ales. 
Some of the finer Idnds of Burton ale, however, are unobjectionable; parfl> 
cularly those prepued for the Indian market, which are not only carefully 
fermented, so as to be quite dry, or free from saccharine matter; but they 
also contain double the usual proportion of hops. 
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purposes; we offer ihe following observations once for all; that is, as 
not only applicable to Diabetes, but to all the most common forms 
of dyspepsia, accompanied by constipation and irregularity of the 
bowels. 

Excremental matters may be classed under three heads; first, 
matters incapable, under any circumstances, of being assimilated; 
secondly, matters capable of being assimilated, but which, on ac¬ 
count of some derangement of the system, are only partially 
or imperfectly assimilated; and thirdly, superfluous* alimentary 
matters, not required by the economy at all,* and therefore not as¬ 
similated. On each of these we shall ma£e a few remarks. 

First, yrith regard to matters incapable of being assimilated, we 
need scarcely observe, that those matters only are included under 
this head which usually form a natural constituent of common ali¬ 
ments ; such, for instance, are the principle termed lignin^ and 
the green colouring matter of the leaves of plants, in all their 
numerous forms and varieties, among vegetable aliments; and 
the cartilaginous and incidental mineral matters among animal 
aliments. 

In those forms of dyspepsia, and more especially in Diabetes, in 
which the reducing powers of the stomach are morbidly active, so 
that every soluble substance is immediately acted on, and with¬ 
drawn from the alimentary canal, the bowels are apt to become 
unusually torpid j unUts provision bo made to take with the food 
a certain proportion of matters incapable of solution; but which, 
at the same Hme, while they gently stimulate, do not over excite, 
or otherwise Grange the functions of the alimentary canal. Among 
matters suited*" for such a purpose, none, perhaps, surpass the 
vegetable proximate aliment termed lignin ; a modification of the 
saccharine principle, which, though readily dissolved by the 
stomachs, of s^me of the inferior tribes of animals, resists in ge¬ 
neral, and in all ite forms, the powers of the human stomach. Of 
the numerous shapes assumed by lignin, the best adapted for ex¬ 
cremental {mrposes is undoubtedly the external covering of the 
seeds of the cerealia. Mid particularly of wheat *Bread, therefore, 
made with undressed flour, or even with an extra quantity of bran, 
is the best form in which farinaceous and excremental matters can 
be usually taken in most of the varieties of dyspepsia, accom¬ 
panied by obstinate constipation. This is a remedy, the efficacy 
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of which has been long known and admitted; yet, strange to say, 
the generality of mankind choose to consult their taste father 
than their reason; and by officiously separating what nature has 
beneficently combined, entail upon themselves much discomfort 
and misery. * 

In stating, above, that most individuals subject to constipation 
obtain relief by the use of brown bread, I wish to imply, that there 
are some exceptions ; and that not only among the various forms 
* ^ 

* For some time past, 1 have recommended as a substitute for bread 
in diabetes, a compound qf bran, eggs, and milk, which if properly pre¬ 
pared is not unpalatable. 'JTlie late Itev. J. Rigg, to whom this hratt-bread was 
recommended, took much pains to perfect the process, and the following, with 
some slight variations, is the method he finally adopted. . ^ 

The bran in the first place is to be reground, or the coarser portions 
separated by sifting. It is then to be diiTused through cold water;,, and per- 
'nitted to stand for a short time so as to allow all the heavier portions, and 
particularly the silicious matter derived from the mill stones, to subside to 
the bottom. The bran suspended and dififused through the water, is now 
to be poured into a bag made of cloth, of such a texture as to allow the fari¬ 
naceous matter, but not the bran, to escape through it; and the bag with its 
contents are to be repeatedly washed in cold water till the water is no 
longer rendered milky; in other' words, till the whole of the farinaceous 
matter is removed. Ihe bran is then to be removed from the bag, dried 
before the fire or in the sun, and after being well beaten and separated, again 
sifted; when it will be fit for use. 

Seven eggs, one sixth of a pound of butter, the same quantity of suet, 
(previously melted together,) and a pint of milk are then to be well incor¬ 
porated and mixed with as much of the prepared bran as will make a soft 
dough, which is to be well kneaded in the ordinary way. The quantity of 
dough thus prepared will make four or five small loaves or cakes, which may 
be baked in saucers in a quick oven. • 

According to Mr. R. “ This bread kept well and remained very palatable for 
a few days, and having it,’ ’ he observed, “ 1 really did not feel the want of any 
other kind of bread.” He sent me a specimen, which arrived in good condition, 
and corresponded 'with bis account, llie addition of a7ew carraway seeds 
may by some be deemed an improvement. I regard this bran-bread as 
much superior to the glaten-bread recommended in Diabetes; all the speci¬ 
mens of which 1 have seen have been difficult of mastication, in short, 
almost as much so ds caoutchouc. It is probable that a superior bread may be 
made by a due admixture of bran, prepared as iffiove, with gluten; and that 
the lightness may be increased by employing^^^ carbonate of soda and 
muriatic acid, as in the preparation of unfemliS^d bread. In this case 
the milk may be omitted, and the bread made to resemble more nearly 
common bread. 
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of dyspep'sia, but even in Diabetes. In such instances, the raucous 
membrane of the stomach and intestines is often so irritable, that 
the mechanical excitement produced by furfuraceous matters can¬ 
not be borne; and in a few of such instances, (not in all,) the 
second great class of excremental matters, those, namely, consist¬ 
ing of the green matter of the leaves of plants, are sometimes 
found to be most useful. The green matter of plants is in general 
little acted on by the stomachs of the higher animals; and hence 
may in most cases safely form a portion of the food of diabetic 
individuals, as first, I believe, recommended^y Dr. B. G. Babing- 
ton; though on very difierent principles. • In many cases of com¬ 
mon dyspepsia also, more especially connected with derangements 
of the lower intestines, and with irritable States of the mucous 
membrane ; the green matter of plants contributes, as above men¬ 
tioned, to the action of the bowels by its excremental properties. 
In dyspeptic affections, however, more immediately connected with 
the stomach, it is apt to disagree by producing acidity and flatu¬ 
lence, and their consequences ; and as such forms of dyspepsia are 
by far the most common, herbaceous vegetable matters iu general 
are much less suited for dyspeptic individuals, than farinaceous. * 
Other excremental matters, consisting chiefly of modifications of 
the lignin principle, are the fibrous or membranous coverings of 
many seeds and fruits; as of the grape, apple, &c., all of which 
are insoluble, and contribute by tlieir mechanical stimulus to pro¬ 
mote the action of the bowels. On the same principle, also, the 
mustard seeds so generally recommended a few years ago, appear 
to act; although it is probable, that in this case, the stimulating 
properties of the mustard may likewise contribute its share in pro¬ 
ducing the desired effect. 

Among animal aliments, the tendinous and cartilaginous fibres 
and membranes ^form the chief of organised excremental matters. 
These matters are capable of being acted on to a considerable ex¬ 
tent, when the redudfng energies of the stomach are strong, as in 

* From a careful attention to these points for some time past, I am per¬ 
suaded that green vegetables, not only exert a beneficial action in diabetes and 
other forms of dyspepsia bht that they can be taken with impunity in almost 
all coBeB, provided the {i^ifent abstaihis from drinking while taking them. 
It is the fluid that is tak^ with them, that more tlian anything else causes 
acidity and flatulence. 
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cases of unusual abstinence or starvation; but under the ordinary 
cifcumstances of satiety in which mankind in a state of civilised 
society usually exist, such matters escape solution altogether, and 
consequently pass off as exoremental matters. Viewed in this 
light, however, they appear to be vastiy inferior to the lignin prin¬ 
ciple ; not o^ly on account of their less excitent powers, but from 
the difficulty there^ is of comminuting them ; on which account 
they are apt to be swallowed in masses, which embarrass and im¬ 
pede the operations of the ,intestinal canal, rather than promote 
their due performande. With respect to the incidental mineral 
elements of organised ‘ products; from the small proportion in 
which most of this class of matters exist in common articles of 
food, and from the facility with which they are dissolved in the 
acid secretions of the stomach, &c., such matters rarely appear 
as excremental principles. In substances, indeed, in which earthy 
matters form a larger proportion, as in hones ; the earthy matters 
are found among the excrements; but from the difficulty with 
which such matters are pulverised they are scarcely adapted for, or 
employed as human aliments; and are confined to the carnivorous 
classes of animals, Whose teeth are expressly made to reduce 
them to powder. In the condition of powder, the solvent powers 
of the stomach, in this class of animals, appear capable of remov¬ 
ing their nutritious portion from the mere earthy matters, which 
thus constitute the natural excremental matters in carnivorous 
animals; in the same way that the different varieties of lignin and 
the green principle of plants form the chief excremental matters 
of vegetable feeders; and even of man himself. 

The second great class of excremental matters, those, namely, 
capable of being assimilated, but which, from some defects in the 
digestive processes, are only partially or imperfectly assimilated, 
requires very few remarks. Indeed this class of gxcremental sub¬ 
jects is ,so mixed up with j^e third class - mentioned, viz., super¬ 
fluous alimentary matters, or alimenj6|ry ntifters taken in ex¬ 
cess, and not digested, because not re^^giivdi ^at the little we 
think it necessiuy to say regarding botn classes is given in con¬ 
junction. 

A stomach habitually weakened frotn any cause, and particu¬ 
larly from overwork, when oppressed with a variety of superfluous 
aliments, naturally selects for its operations those matters most 
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easily asshnilatcd ; while the remainder are either partially, or not 
at all touched, according to circumstances. In such cases, the 
imperfectly or unchanged matters become excremental; and often 
by their unnatural prope^^ties produce great derangements of the 
alimentary canal, ..and more especially of the functions of the 
ceecum and colon—derangements which, independently of local 
discomfort, sometimes give occasion to remote and severe suffer¬ 
ings ; instances of which will be given hereafter. Nearly ^e same 
remarks are applicable to the class of superfluous^,aliments, which 
are not assimilated, because not required. » Indeed, as we have 
stated, this class difibrs little from the preceding, except in de¬ 
gree ; that is, the excremental matters contain a larger proportion 
of unassitoilated matters; or, in some instances, consist of little 
besides. It is proper to observe, before concluding tliesc remarks, 
tJiat the effects produced under the above circumstances differ re¬ 
markably, according to the degree of activity and irritability of the 
assimilating organs. If the stomach be active, and perform its 
part of the duty, the superfluous matters are more or less assi- 
milat(‘d and pass into the system; where, by contributing to 
plethora and congestion, more especially of the abdominal cir¬ 
culation, they give occasion to bilious attacks in all their forms 
and varieties. If on the contrary, the primary assimilating 
organs be weak, and at the same time irritable or sluggish, 
derangements of the primee vice and their consequences result. 
If the bowels, for instance, be irritable, distressing diarrhoea, &c., 
takes place; if sluggish, obstinate congestion of the bowels and 
costiveness arise. Lastly, if the bowels be passive, or at least are 
neither irri^ble nor sluggish, as is often the case in middle-aged 
strumous* individuals; unassimihitod matters pass off ' almost in 
unlimited quantities without producing much inconvenience.. Such 
individuals usually constitute the enormous eaters alluded to in a 
subsequent cha|>ter; the imperfect ^s^ction of whose assimilating 
organs requires eat^jordifary suppon to enable them to subsist. 

The system of diei:||^ regimen generally applicable in Diabetes 
has been laid down m first place, because it ^contributes more 
directly, perhaps, than any other means we possess, towords the 
attainment of the two great desiderata in the treatment of the 
disease, viz., the diminution of the quantity, and the improvement 
of the quality of the urine. The adaptation of this system of 
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diet and regimen to particular cases and complications, may be in¬ 
ferred from what follows respecting the medical treatment of the 
affection. 

We have already stated, that no specific remedy is known for 
the essential symptom of Diabetes; in other words, we can no 
more directly restore the paralysed function of the assimilating 
organs, than we can directly restore the paralysed function of an 
arm or of a leg. The medical treatment of Diabetes, therefore, 
must be conducted on general principles ; and consequently must 
not only be varied acoording to the degree and complication of the 
affection; but according to the general state of health and the 
peculiar constitution of the patient. 

In cases of recent occurrence, and of an acute charabter, there 
cannot be a doubt about the propriety and even necessity of gene¬ 
ral blood-letting ; which may be repeated as often as the circum¬ 
stances of the case may seem to require. In very protracted cases, 
however, occurring in old subjects; and indeed, whenever the de¬ 
bility is excessive, this remedy can be seldom required ; though 
even in such cases it has been shown that blood-letting can be 
borne much better than could be expected. In most cases, also, 
frequent local bleedings from the epigastric regions have been 
found beneficial; particularly when an extraordinary sense of fiil- 
ness, heat, or tenderness, has been experienced about the region of 
the stomach. 

Another powerful .class of remedies is purgatives; from the 
active use of which, some have stated that much benefit may be 
derived. Purgatives certainly diminish the quantity of urine, for 
the obvious reason, that they divert the fluids of the body into 
other channels ; but I have seen no permancjnt benefit from their 
employment with this intention. The occasional use of active 
purgatives may be proper, and even necessary; but as a general 
rule, according to my experience, purgatives are* most beneficial 
when their use is limited to the regulation of the bowels. Of the 
remedies belonging to the purgative class, castor (or olive) oil, 
upon the whole, j,s perhaps the best adapted for general use. When 
oil is objected to, rhubarb may be substituted. If more active 
purgatives be required, care should be taken to select those which 
are least likely to act as diuretics as well as purgatives. Hence, 
with the exception, perhaps, of the phosphate of soda, the whole 
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nloss of srtline purgatives may bo generally considered as excluded 
in Diabetes.* 

Another important class of remedies in Diabetes, are those 
which determine the fluids of the body to the surface. The dry 
and unporspirable state of the skin in this disease naturally sug¬ 
gested the use of diaphoretics, as they are termed, at an eafiy 
period ; and when such remedies can bo brought to act favour¬ 
ably, they no doubt contribute much to the comfort of the patient, 
by removing one of the most distressing of the morbid train of 
symptoms. Among the most cflicicnt remedtos of this class may 
be mentioned the use of warm clothing, and particularly of flannel 
next the skin ; fri(!tions over the whole body with the flesh-brush ; 
the use of the warm or vapour bath, t^'c. In conjunction with 
these, Dover’s powder, antirnonials, sulphur, camphor, &c., may 
be given internally in various doses and combinations, according 
to the circumstances of the case; or according ns the stomach of 
tlio patient will tolerate them. 

Other important classes of remedies, sometimes of the greatest 
utility in the treatment of Diabetes when judiciously applied, are 
sedatives, astringents, tonics, and antacids. Of sedatives, opium 
claims the first place ; and in acute cases, after the most urgent 
symptoms have been subdued by ])loeding or purgatives, and in 
almost all chronic cases, opium, cither alone or in the form of 
Dover’s powder, is one of the most useful rojncdics we possess. 
Generally speaking, the form of Dover's powder or the compound 
tincturcof camphor, constitute thopreferable modesofgivingopium; 
on account of their determining the fluids to the skin^ at the same 
time that they allay irritation. In a few instances, however, crude 
opium* and even salts of morphia, interfere less with the functions 

• The action of diuretics is at all times uncertain and capricious, even in 
Diabetes. Thus I have known a patient labouring under this disease in its 
worst form, drink largely of the Leamington waters, without increasing the 
quantity of his urine; and even with some apparent improvement of his 
health. The effects could not in this case be referred to the purgative effects 
of the waters, for his bdwels were only moderately excit^. Similar re¬ 
marks might be made with respect to other remedies whfch no one would 
tlunk of recommending in this disease. On the contrary, so capricious is 
the action of the kidneys, that a remedy—for instance, opium—which rarely 
fails to ^minish the quantity of urine, will' occasionally act as a powerM 
diuretic. 
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of. tho Stomach, than Dover’s powder, &c.; and conseqiiently are 
better adapted to such instances. While I thus willingly admit 
that opium is one of the best remedies we possess for many of the 
symptoms of Diabetes, I cannot help observing, at the same time, 
that those who have announced it as a cure for the disease, have 
much overstated its powers. I have seen opium freely given for a 
great length of time, with the effect certainly of reducing the quan¬ 
tity of urine almost to the healthy standard, and of removing 
many of the more distressing symptoms ; but never with the 
effect, even approximately, of removing the saccharine condition 
of tho urine ; nor do I believe opium possesses any such power. 
Moreover, there is this bad effect apt to be produced by such 
prolonged use of large doses of opium, that the patieht becomes 
an opium-eater, and cannot exist without it. Indeed, when the 
opium is withdrawn, particularly if suddenly withdrawn, all the 
symptoms of tlio disease usually return ; sometimes with increased 
violence. Sedatives are often advantageously combined with 
astringents and tonics in tho chronic forms of Diabetes. Thus, 
opium may be associated with tannin, or with its modifications, 
catechu and kino; also with tho mineral acids, and particularly 
with the sulphuric acid, either alone or in combination with 
quinine, iron, zinc, copper, or alumine. I have occasionally had 
recourse to all these combinations ; but in general have preferred 
the supersulphate of quinine or of iron; and at the same time 
made it the rule to do with as little opium as possible. The blue 
phosphate, carbonate and citrate of iron, are also excellent remedies. 
Of tho phosphate of iron in particular I am disposed to think very 
favourably; but I have been disappointed witl^ the use of tho 
phosphoric acid ; which has not in my hands produced the good 
effects some have ascribed to it; even when very freely and per- 
severingly administered. The nitric or rather the nitro-muriatio 
acid has been also much recommended and is ofttn useful. 

In some forms of Diabetes, accompanied by a white tongue and 
much acidity of tho urine, with a deposition of lithic acid, ant¬ 
acids are usefulf I have found magnesia one of the best. It may 
be given in doses of from gr. xv. to gr. xxx. two or three hours 
after breakfast and after dinner, in a litUe aromatic water. It often 
abates the thirst in a singular degree. Ammonia and its various 
salts, particularly the acetate and citrate, exert in many cases a 
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highly beneficial eflFoct in Diabetes. Tliey may be conjoined with 
the salts of iron, the stimulating effects of which they have a 
► tendency to moderate. 

Besides those, a variety of other remedies, not referable to either 
of the preceding classes, have been employed in Diabetes. In¬ 
deed, it has been too much the fashion, as already stated, to try at 
random new remedies, particularly if potent; the novelty and the 
potency of a remedy, without reference to its properties, being 
deemed sufficient to authorise a trial ^of it in this disease. To 
enumerate all the remedies that have been employed on these, or 
other grounds, would be quite out of the question. Among the 
most recent and active may be mentioned creosote, hydrocyanic 
acid, colchicum, strychnine, the hydriodateof potash, the sulphite 
of ammonia, &c. All these, and various others, have been recom¬ 
mended, cither publicly or privately, as remedies for Diabetes; and 
on the faith of such recommendation I have myself tried a few of 
them ; but I cannot say with any extraordinary success. Like many 
other remedies, some of them, as, for instance, creosote, have sen¬ 
sibly diminished the quantity of urine, and its immediate conse¬ 
quences ; but here their good effects have ceased; and, as already 
stated, neither these nor any other remedies that have been yet pro¬ 
posed, exert, to my knowledge, any direct effects in improving the 
saccharine quality of this secretion. 

When Diabetes, as is frequently the case, is complicated with 
other diseases, the nature of these complications must be taken 
into account, and the treatment adjusted accordingly. The com¬ 
plications usually existing in the early stages of the affection are 
by far the most important; for when the accompanying disease is 
recognised,* there is often a possibility of averting, by its moans, 
the diabetic affection itself; whereas a single false step at this early 
period may determine the fate of the patient, by developing the 
saccharine disease in its confirmed state. The most usual com¬ 
plications of Diabetes in its latter stages are, as we have stated, 
affections of the lungs, or some other equally formidable organic 
lesion. Evep when such affections are present, an^ when, in con¬ 
sequence, the chance of giving permanent relief is greatly dimi¬ 
nished, or altogether absent, it is still possible to do a great deal 
of mischief by injudicious treatment; and thus to hasten the fatal 
termination of the disease. 

K 2 
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A frequent complication in the earlier stages of Diabetes is 
hepatic disorder, or disease. The consideration of such a combi* 
nation of diseases naturally introduces the subject of tnercury ; 
on the free and too often indiscriminate use of which important 
remedy in disjases of the assimilating organs, I shall make a few 
remarks. 

The extraordinary and immediate benefit often afforded by mer¬ 
cury in common affocUons of the assimilating organs, is one of the 
groat sources of its abuse., Medical men know they can produce 
by its moans, a contain off-luind effect; and to save themselves 
trouble, and at tlic same time to gain the ’ doubtful reputation of 
being decisive and quick in their practice, they resort to mercury 
without due regard to its remote consoquoncos. Twenty or thirty 
years ago, this abuse of mercury was (iarried to a much greater 
extent than it is at present. A ca?omcl pill at niglit, and a black 
dose in the morning, wore tlio panacea for all diseases in all kinds 
of constitutions—from the congested liver of the overgorged aider- 
man, to the torpid liver of the weak and indolent female. Al¬ 
though the miserable consequences of this indiscriminate use of 
mercury were often too appai’cnt to escape notice ; yet such was 
its convenience, and such the force of habit, that the practice 
long maintained its ground. Nay, even yet, the abuse of mer¬ 
cury is not so entirely obsolete as to coaso to be an object for ani¬ 
madversion. 

The eflects of mercury on different constitutions, and in different 
states of the same constitution, are remarkably various. Some 
individuals, both in a state of health and of disease, are almost 
insensible to the action of mercury ; while other individuals, under 
all circumstances, are affected by the minutest doses. ‘ As a ge¬ 
neral rule, 1 believe it is admitted, that a state of healtli is more 
susceptible of the influence of mercury than a state of disease ; 
particularly of inflammatory disease. Hence* many individuals 
who would be instantly salivated by a few grains of calomel when 
in health, will be often found -to hear almost any quantity of that 
drug when labouring ninder ah acute inflammatts^ attack. These 
peculiar and important effects of mercury p<^nt at once to the 
following maxims regarding its use; 

First, Mercury ought in no instance to be administered for 
those slight deviations &om health which can be readily removed 
by safer expedients. 
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Secondly, Mercury ought to be cautiously administered to 
strangers; and to those on whose constitution its effects have not 
yet been ascertained. 

The practical value of these maxims may be thus illustrated : 

First, one of the supposed effects of mercury is its stimulating 
operation on the liver; and admitting this common opinion of its 
action to be well founded, let us briefly inquire into the conse¬ 
quences of perpetually subjecting the liver and the other assimi¬ 
lating organs to the stimulus of mercujy. 

The stimulating effects of mercury may be analogically illus¬ 
trated by the stimulating effects of dram-diinking. As the stomach 
accustomed to ardent spirits will scarcely tolerate any weaker 
beverage ; so the liver, accustomed to the stimulus of mercury, will 
hardly respond to any other influence. Those, therefore, who in 
early life have on all trivial occasions resorted to the powerful 
stimulus of mercury, like early dram-drinkers, are usually obliged 
to persist in the baneful habit. The truth of this analogy will be 
scarcely questioned; for the most superficial observer must have 
noticed, that patients who habitually take calomel ore more than 
ordinarily subject to periodical congestions, or biliary attacks us 
they are termed; and that such biliary attacks will rarely yield to 
any other remedy than calomel. Nor is the insensibility to gentler 
expedients, thus too often produced in the soundest constitutions 
by the use of mercury, its only fault; the habitual use of this re¬ 
medy is capable of exerting positive mischief on the assimilating 
functions and on the kidneys of some individuals ; as will he showni 
in subsequent parts of this volume. Moreover, those who ar(j 
under the influence of mercury in a degree far short of salivation, 
are notoriously liable to take cold, rheumatism, &c., from slight 
exposure; and various formidable and fatal diseases, as phthisis, 
&c., can be often distinctly traced to such exposure under the in¬ 
fluence of mercury. 

Many, I have no doubt, whoso views have been limited to the 
immediate operation ,of mcrcuVyiSIwill be disposed to think. Unit 
what is here said of its ulterior effects is exagge^ited. If how¬ 
ever, they will take the pains to investigate the history of mercu¬ 
rialised patients; and particularly the condition of their assimi¬ 
lating organs and kidneys ; they will soon find ample proof of the 
truth of what has been stated : at least 1 can truly say, that a 
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large proportion of the most inveterate dyspeptic and urinary 
diseases which I have seen, have been distinctly referable to the 
abuse of mercury. I am prepared for the objection, that many in¬ 
dividuals begin the use of mercury early and continue it with the 
some evident advantage to extreme old age; and I meet this ob~ 
jection by the statement, that many individuals begin the free use 
of wine and of spirits at an early age, and continue to use 
them to extreme old age; but no one, forgetting the millions 
that have in tlie mean time fallen victims to the abuse of fer- 

I 

mented liquors, will contend that such ought to become the 
rule; and the same remark is strictly applicable to the abuse of 
mercury. 

In these observations on Uio subject of mercury, I must beg not 
to be misunderstood. When a real disease exists, for the cure of 
which mercury is appropriate ; and when the constitution of the 
patient, or the nature of the concomitant disease, does not forbid 
its use, no one has a higher opinion of the good eifects of this 
active remedy than myself, or employs it more freely. My object is 
to impress on the reader the important fact, tliat wimn il has no real 
disease to combat, mercury is liable to give occasion to a disease ; 
and consequently to warn him against the indiscriminate use of this 
active remedy on trivial occasions, and in all diseases and con¬ 
stitutions. 

The second maxim above mentioned, regarding the employment 
of mercury, is in fact included in the first; and has been sepa¬ 
rately spoken of solely on account of its importance. In a lai'ge 
proportion of chronic affections of the assimilating organs, inquiry 
should be made before administering mercury, whether the patient 
has been accustomed to the remedy, and what are its effects on the 
system. If the patient has been accustomed to mercury, recourse 
in general must be had to it again for accomplishing the simplest 
purposes. If, on the contrary, ho be a stranger to the stimulus, it 
will bo often found that he will recover just as well without. When 
mercury may be deemed inecessary for patients labouring under 
chronic diseaseq. and who have not taken the remedy before, it 
will be prudent to begin with small doses, and to carefully watch 
the eflFects, Indeed in all instances it should be borne in mind, 
that in chronic disease more especially, the good effects of mercury 
loot In proportion to the largeness of the dose ; but rather to 
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the length of time during which the salutary powers of the remedy 
can be made to bear on the system. 

The preceding remarks on the use of mercury in chronic 
affections of the assimilating organs, are more especially appli¬ 
cable in cold and variable climates like our own; and in those 
derangements in which the assimilation of the Saccharine prin¬ 
ciple is particularly involved. They have been introduced here, 
therefore, once for all, as an appropriate introduction to the em¬ 
ployment of mercury in Diabetes, the point we have in the next 
place to consider. 

The effects of mercury in Diabetes have been variously repre¬ 
sented; and indeed they are so different in different instances, 
that mercury has even been proposed as a remedy in this affec¬ 
tion. Sometimes this drug, however largely given or applied, 
neither produces salivation, nor increases the quantity of the 
urine; but even under tliese circumstances, which are Tare, and 
the most favourable that can occur, I am compelled to state that 
I have never seen the specific operation of mercury beneficial in 
diabetic disease; but, on the contrary, almost invariably mischie¬ 
vous. This mischief has been displayed in various ways con¬ 
nected with the urinary secretion ; that is, the specific gravity of 
the urine has been increased; or the secretion has become serous, 
or otherwise deteriorated. Moreover, when the effects of the 
mercury have ceased, the patient has usually become worse than 
before; and the disease, after assuming its most unfavourable form, 
has rapidly advanced to its fatal termination. In other instances, 
in which the diabetic affection has been partially subdued by ap¬ 
propriate treatment, I have seen a few grains of blue piU inadver- 
tently givbn, in the short space of a day or two, double and even 
triple the quantity of urine; and thus the benefit, to obtain which 
perhaps montlis had been required, has been lost as it were in a 
moment; and die patient has been reduced to a worse state than 
he was in at first. 

If the opinions deduced from the Q^j^servations stated be admit¬ 
ted to be well founded, perhaps the use of merpury in Diabetes 
may be limited to the following three cases, or complications: First, 
General inflammatory or phlogistic fever; Secondly, Acute or 
chronic inflammation of the liver; and Thirdly, The temporary 
congestion apt to occur in those individuals, who have been long 
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accustomed to the stimulus of mercury. On each of tliese points 
we shall make a few remarks. 

First, according to my observations, acute phlogistic fever and 
inflammation ore of rare occurrence in diabetic individuals. 
Something of the kind, indeed, occasionally arises in plethoric 
individuals, in the earlier stages of the affection, from exposure 
to cold ; but the acute stage, though perhaps at the outset strongly 
marked, is usually of short duration, and rapidly passes into the 
adynamic form, with a disposition in the inflamed parts to become 
gangrenous. The arcute stage of such attacks therefore is so 
transient, that it usually disappears before medical advice can bo 
obtained ; otherwise, if properly met at the very beginning by 
free abstraction of blood, and the judicious application of calomel 
and opium, there is a chance that the progress of such attacks may 
be arrested. But if the peculiar < adynamic state become once 
established, I fear nothing can bo done ; at least, no mode of treat¬ 
ment I have hitherto seen tried has succeeded; and the patient, in 
every instance, has died in a few days with symptoms more or less 
resembling those of typhus fever. 

Secondly, affections of the liver, as we have already stated, are 
not unfrequent complications in Diabetes. 1 have never, indeed, 
seen acute hepatitis, in the sense 1 understand the term, in a 
diabetic patient; but 1 have seen clu'onic inflammation with con¬ 
gestive enlargement and jaundice, and too frequently organic dis¬ 
ease of the liver, accompany tins disease ; and it is in the manage¬ 
ment of such cases that mercury in Diabetes is most liable to bo 
abused. In the treatnmnt of complications of this nature, the rule 
to bo attended to, is to do everything in the first place that can bo 
done by the aid of other expedients; so as to leave that only 
to be done by mercury, which mercury alone will accomplish. 
General and local activity, therefore, should be reduced as speedily 
and effectually as possible, by the abstraction of blood, by blister¬ 
ing, and by other well-known expedients ; and when these means 
have effected all tliey are capable of doing, the aid of mercury 
may be resorteddo. The peculiar circumstances of the case must, 
in some degree, determine the mode of employing this active 
remedy; but in general as little as possible should be given 
internally, and the form of inunction, plasters. &c., should bo 
preferred. When given internally, mercury should, for the most 
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part, be conjoined with opium; and of the different preparations 
of the drug, perhaps calomel so associated constitutes, on the 
whole, the least objectionable mode of administration. Under 
this plan of treatment, I have known several cases in which the 
hepatic affection has been apparently subdued, with a temporary 
aggravation only of the diabetic symptoms; and tlie patient has 
lived for years afterwards, without any return of the affection. 
On the other hand, I have seen the diabetic symptoms neglected, 
nay, even laughed at, by the medical attendant, and mercury 
rudely administered in the ordinary modes with some apparent 
relief certainly of the hepatic symptoms "in a few instonces; but 
always with the ultimate aggravation of the Diabetes, which has 
speedily proved fatal. When hepatic disorder is accompanied by 
organic disease of the liver, the use of mercury requires caution in 
every case; but particularly when Diabetes is likewise present. 
In such unfortunate complications, mercury, without a chance of 
doing good, can be only expected to accelerate the fatal event. 

Thirdly, the occasional use of alterative doses of mercury, either 
combined with sedatives or with mild purgatives, or with both, 
according to circumstances, is benelicial in some constitulions; 
and particulai’ly in those who from early life have been accustomed 
to the stimulus of mercury. With respect to the dose, as well as 
the frequency and mode of exhibiting the remedy in such cases ; 
these will depend on the circumstances and constitution of the 
patient, and must be left to the judgment of the practitioner. 
In diabetes accompanied by hepatic derangements, a protracted 
course of the taraxacum often exerts a favourable influence. 

Such is an outline of the general phui of treatment recom¬ 
mended in Diabetes. To lay down a specific plan that shall bo 
adopted in all cases is impossible ; for the disease varies so much 
according to the constitution of the patient, and other circum¬ 
stances, that no one remedy, or set of remedies, will in all cases 
be appropriate. !l’ho expedients stated, therefore, must be so 
applied and associated us to meet most effectually the circum¬ 
stances of the case; and when so applied, they will probably 
accomplish all that can be reasonably hoped for in this disease. 
Under such a plan of ti'eatment, I have now seen many cases in 
which the saccharine quality of the urine has, for the time, entirely 
disappeared ; and a very great number of cases, in which the 



68 PATHOLOGY OF SACCHARINE ASSIMILATION AND SECRETION. 


symptoms have been so far subdued as to give little trouble to 
the patient. Indeed 1 have seen no case of a favourable nature 
which has not been more or less benefited; provided the patient 
fias steadily adhered to the plan of regimen, &o., prescribed for 
him, and considered himself, what every diabetic individual ought, 
through life, to consider himself, an invalid ; that is to say, as a 
person whose ordinary state of health is such as to require in all 
respects more than usual care and attention. 


I shall close these remarks with a short account of the most 
common forms of Diabetic Diuresis as it occurs in very young 
children. 

In young children, as in adults, diuresis is a symptom of very 
difierent forms of disease; in all these diseases the urine, as well 
as being excessive in quantity, is more or less unnatural. Thus 
in infantile diuresis the urine frequently contains albuminous 
matters; in other instiinces an excess or deficiency of urea 
exists; while in a few cases, saccharine matters, more or less per¬ 
fectly developed, are met with; either alone, or in conjunction 
with tlio above, or with other unnatural ingredients. Of the most 
remarkable of these forms of disease, the following is a brief 
sketch ; which, from their close analogy to each otlicr, as well as 
to avoid repetition, we give lioro, once for all. 

All the forms of diuresis as they usually appear in young chil¬ 
dren commence soon after the period of weaning. From having 
been to that time healthy, the child begins to get dull anil inactive, 
and to daily lose flesh. The skin feels harsh and dry, and is hotter 
than natural. The bowels also become irregular; the motions 
assume an unnatural, often greenish appearance; and the abdomen 
becomes prominent, so as to lead to the suspicion of mesenteric 
disease. The pulse is quick, and denotes gjeeat irritability. At 
this period, theb urine is generally scanty and high-coloured'; 
becomes turbid immediately on cooling; and lets fall a pale clay- 
coloured deposit of lithate of ammonia, sometimes intermixed with 
tlie oxalate of lime, or phosphates. As the disease proceeds, the 
quantity of urine rapidly increases; and the thirst being common- 
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sarate, large quantities of fluid ore consequently taken; so that an 
infant under twelve months old will be often found to pass from 
two to four or five pints of urine in twenty-four hours. The urine 
in this, and indeed in all the subsequent stages of the affection, 
is commonly transparent and of a pale yellow or greenish tint. 
Its specific gravity varies from 1*010 to 1‘025, and on examination 
it will be found to contain a great excess of urea ; and occasion¬ 
ally traces of albumen and sugar. 

The progress of this disease depepds much on circumstances. 
If it be neglected or mal-treated, it most dsually terminates in 
organic lesion of the kidneys, accompanied by deficiency of urea, 
and the presence of albuminous matter in the urine ; or occasion¬ 
ally it terminates in Diabetes. We shall briefly sketch the state 
of the symptoms and of the urine, as they appear in tliese two 
ulterior forms of infantile diurosis. 

Diuresis with deficiency of urea, &c., in young children, is 
usually accompanied by all the symptoms above mentioned, but in 
a more strongly-marked degree. The thirst and dryness of the 
skin ore more troublesome; the bowels more deranged; the 
debility and emaciation more extreme ; tlie quantity of the urine 
also is greater and its qualities of a worse character; tliat is, its 
specific gravity is depressed far below J OlO, even to I'OOS or 
less; and it often contains albuminous matter. This state of 
things continues for an indefinite period according to circum¬ 
stances ; when the little patient is generally cut off rather suddenly; 
either by coma, preceded and accompanied by suppression of 
urine; or by convulsions. In infantile Diabetes, many of the 
symptoms arc very similar to those just related as occurring when 
the kidneys have become involved, and there is a deficiency of 
urea, «&c., in the urine; but besides great thirst, there is generally 
a ravenous appetite, or at least a great craving for food. The 
urine also is of a pale straw or greenish colour; and is sometimes 
opalescent or milky. Its specific gravity is higher than in the 
previous affection, and frequently falls witJbin the diabetic range ; 
tliat is, its specific gravity is generally above»1 '080; though, 
according to my observations, the urine of diabetic young children 
seldom reaches the high point of the diabetic urine of adults. 
Infantile diabetic urine often contains more or less of a chylous 
albumen; which acting as a ferment causes it to undergo rapid 

7 
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changes^ either by the lactic or the vinous fermentation; or by 
both in quick succession. Hence such urine generally soon begins 
to emit the odour of sour milk ; especially in warm weather. 

These forms of disease which, as already stated, may perhaps 
be considered only as different modifications or degrees of the 
same affection, most frequently occur in the children of strumous 
individuals, who are at the same time dyspeptic or gouty. Hence 
they are most frequently seen in large towns, among the children 
of profligate artizans, «&c., yrhere want of air, improper nourish¬ 
ment, and injudicious treatment, cause those affections to assume 
their most unmanageable forms. They are occasionally met with, 
however, among the children of delicate and unhealtliy individuals 
in every rank of society. 

Infantile diuresis in all its forms must be considered as of 
rather a formidable character, b’ot even if the disease be arrested, 
by judicious treatment in its earlier stages; the individual is apt 
to remain delicate, and not unfrequcutly dies in early life of. 
phthisis, or of some other organic lesion. When infantile diuresis 
has fairly assumed its worst form, there is little hope of a protract¬ 
ed existence; and the patient is usually cut off' in one or other 
of the modes above stated. 

Treatment .—The general principles of treatment are much the 
same in all the varieties of the affection ; attention of course being 
paid to the degree and nature of the more urgent symptoms. In 
the first place, the removal to a purer air, or to the sea, is indis¬ 
pensable ; indeed, a fretiucnt change of air alone often exerts more 
beneficial effects than almost any other remedy. In changing the 
air, however, regard must be had to its temperature and degree of 
dryness. A moderately bracing and dry air should be preferred ; 
and extreme degrees of temperature, particularly of cold ; as well 
as extreme degrees of moisture, which always increases the flow of 
urine, should be carefully shunned. In connexion wath the 
change of air, the tepid or warm sea bath, with friction over the 
skin, &c., will be occasionally found beneficial. 

Another point of quite as much importance as change of air, is 
attention to diet; which should consist chiefly of animal and 
farinaceous matters. Of animal matters, those involving the albu¬ 
minous, rather than the gelatinous, principle should be preferred ; 
or at least albuminous matter should form a part of the diet; thougli 



DIABETES. INFANTILE DIURESIS. 


Cl 


concentrated animal decoctions, consisting chiefly of gelatinous 
matters, may bo taken occasionally, either alone or mixed -with 
milk. Pure milk, or milk diluted with water, may bo also taken 
freely; and when cows’ milk disagrees, asses’ milk should be sub¬ 
stituted. Of farinaceous matters, those which have not undergone 
the fermentative change, as biscuit powder, or terrified flour, should 
be preferred to common broad ; and particularly to tlm highly- 
formented rusks so often injudiciously recommended for children. 
The (jvaniUy of fluids taken must be stpetly defined and (gradually 
diminished; and for the purpose of carryiifg out this intention 
the more easily, ns well as of mitigating ()he excessive irritability 
commonly present; small doses of the jmlv. ipecac, comp, are 
sometimes useful. In young children, however, the sudden with- 
drawment of fluids, as well as the use of opium, require caution, 
from the tendency of these expedients to cause a suppression 
of urine ; v/hich is almost certain to terminate in coma and 
death. 

The state of the bowels must bo most carefully attended to; 
and while calomel purges arc highly improper, some gentle alte¬ 
rative, as the hydrary. cum creta, combined with rhubarb and 
magnesia, or with tbc carbonate of soda, calumba. See., may be 
given with advantage. Other tonics also suitable to the age and 
circumstances of the patient may be resorted to. Dr. Venables 
has strongly recommended the use of the blue phosphate of iron ; 
and this, or the tartrate, citrate, ammoniated, tincture or cfirbonato 
of iron, combined with a little calumba or magnesia, is often 
highly useful. 
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Section h.—Of the Oxalic Acid Diathesis. 

In the present class of diseases, the oxalic acid is supposed to 
constitute the predominating unnatural ingredient in the urine. 
Those dyspeptic derangements, in which the oxalate of lime occa¬ 
sionally appears in small proportion among the urinary sediments, 
will he considered elscwherq. 

In treating of the Subject of oxalic acid diseases, we shall first 
give an outline of the phenomena usually presented by the urine 
during the presence of oxalic acid in the system, as shown more 
jtarticulxirly Tty the formation of oxalate of lime calculi ; and 
afterwards point out such variations and modifications in the phe¬ 
nomena as arise from differences in«tho constitution of the patient; 
or from differences in the exciting causes, &c. The Diagnosis 
Prognosis, and Treatment, will then be considered in the usual 
order. 

When the formation of oxalic acid is the predominating vice of 
the system, the urine is generally transparent, and remarkably 
free from sediments; of a pale citron yellow, or greenish, hue; 
and of moderate specific gravity; that is, the specific gravity 
usually oscillates about 1'020 os a moan point, but is often less 
than this—a circumstance chiefly referable to variations in the 
quantity of the urine secreted; which is frequently above the 
healthy standard. Urine containing oxalic acid seldom contains 
sugar ; yet I have seen a few instances in which the two unnatural 
ingredients have not only co-existed, but appeared to pass into 
each other. That is, sugar has gradually given place to the 
oxalate of lime, and v. v. the oxalate of lime to sugar. 

Tlie properties of the urine here described, when well marked, 
are sufficiently definite to lead those who are conversant with the 
phenomijna presented by the urine in gla^s vessels, to suspect the 
presence of the Oxalic Acid Diathesis; but, they are not suffici¬ 
ently definite to enable the most experienced" eye, much less the 
inexperienced, to decide at once upon the ppint. For the urine 
of healthy individuals may, from accidental causes, such as peculiar 
articles of diet, «fcc., occasionally assume appearances so resembling 
those stated, as not to be distinguishable from them. The judgment. 
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therefore, must in all instances bo formed from the general tenor 
of the phenomena; and from the concomitant symptoms to he 
presently detailed ; and these taken together, for the most part, 
leave little doubt on the subject; even though an oxalate of lime 
calculus may not have been known to have passed jfrom tlie 
kidney.* 

The symptoms usually connected with the Oxalic Acid Dia¬ 
thesis, belong to the irritable or nervous class, rather than to the 
congestive or inflammatory. The stomach is apt to be oppressed 
with flatulence, especially when empty; and- the gaseous matters 
extricated generally contain an unusual proportion of azote. This 
state of flatulence is very often associated with irregular action of 
the heart, hnd particularly with intermission of the pulse. The 
reducing function of the stomach is much less active than in 
Diabetes; but sometimes there is great craving for food, which, 
as far as the stomach is concerned, is apparently disposed of 
readily; and without producing that acidity so frequently caused 
by solid matters, when the reducing function of the stomach is 
weak. There is occasionally pain on pressure in the region of the 
stomach; and this tenderness of the organ is sometimes accom¬ 
panied by a sense of heat, and in a few instances, by severe 
gastrodynia; but these symptoms do not appear to be so frequent 
as in some otlier forms of dyspepsia. Those who labour under 
this form of dyspepsia have have generally less desire for solid 
animal food than for vegetable matters; and there is not unfre- 
quently a strong propensity for sweet things, and particularly for 

* The recent improvements in the microscope much facilitate the detection of 
o.Yalale of lime and other matters in the urine. I was well acqumnted with 
the late Dr. Goring, the early and great improver of the microscope among 
us, who first drew my attention to this instinment nearly thirty years ago. I 
possessed one of the best of the old construction that could be procured, and 
was in the habit of constantly applying it to urinary sediments and other 
matters long before it was generally employed for such purposes in this coun¬ 
try. Hence almost all the microscopic phenomena of urinary sediments now 
so famiUar, were well Igtown to me. The instrument I employed, however, 
was far inferior to thote now in use, and hence, though' it was capable of 
showing the more prominent phenomena, it very imperfectly or altogether 
failed to show many phenomena of importance. Thus the oxalate of lime 
crystals when large, were occasionally seen in the urine, while in the greater 
number of cases they could not be detected. 
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sugar; which is apt to be indulged to great excess. In* some the 
tongue is loaded with a white fur, particularly in the morning; in 
many this organ presents no remarkable appearance; and in a 
few it is preternaturally clean and red, especially round the edges. 

At a certain period after eating, greater or less according to 
oircumstanoos, there is commonly a sense of uneasiness arising 
from flatulent distention of the duodenum, which by degrees is 
propagated to the region of the oa'cura; and during the time 
this portion of tlie assimilating processes is going on, the patient 
commonly feels mosttuncomfortable. The bowels, like the secre¬ 
tion of the bile by which they are principally influenced, are capri¬ 
cious and irregular; the qtnni/ift/ of the bile being either defici¬ 
ent, or in excess; and the bowels responding accordingly. The 
qualilien also of the bile are subject to great variety, being some¬ 
times of a greenish hue; at other tjmes of an orange red, or cho¬ 
colate brown tint; at other times almost black. Under these cir¬ 
cumstances the ficccs are imperfectly formed; or are loaded with 
mucus; or are preternaturally acid. Moreovci’, there is occasionally 
a tendency t(> periodical discharges of dark-coloured blood, both 
from the rectum and bladder ; particularly in swarthy individuals. 

The constitutional symptoms vary exceedingly in this Diathesis; 
according as their degree and character arc influenced by the 
peculiar temperament of the patient. In individuals of the san¬ 
guine temperament, for instance, particularly when subject to 
cutaneous diseases, the constitutional symptoms are usually mani¬ 
fested in tlic form of extreme irritability of temper or manner ; 
more especially if the cutaneous affection has, from any cause, 
been suddenly repelled. In individuals of the melancholic tem¬ 
perament, on the contrary, the constitutional symptoms usually 
partake of the desponding and hypochondriacal character. Ex¬ 
ternal circumstances also of various kinds have often *the effect of 
determining the symptoms into favourable or unfavourable chan¬ 
nels ; acd thus of mitigating or of aggravating them, as the case 
may bo. 

When the obvious presence of a small calculus in the kidney 
or bladder leaves the nature of the case no longer doubtful, and 
oci^sions for the first time the appearance of blood in the urine; 
the occurrence, whether accompanied by pain or not, is apt to 
forcibly attract the patient’s attention. He has now a definite 
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object to complain of, and, forgetting evorytliing else, becomes 
alive to every little symptom conneetod with the urinary organs, 
which otherwise would scarcely have attracted his notice. At 
length he suffers a nephritic attack ; gets rid of most of his trou¬ 
bles with his calculus; and, after a greater or less period, recovers, 
perhaps for years, his former state of health. 

The following are some of the more remarkable varieties pre¬ 
sented by the symptoms accompanying the Oxalic Acid Diathesis, 
as they occur in different individuals, under different circumstances 
and complications. 

The peculiar symptoms attending the oxalate of lime diathesis, 
as already gtated, vary exceedingly, both in degree and in kind. 
Sometimes they are so slight as to pass unnoticed by the patient; 
or at most are considered as dyspeptic derangements of no im¬ 
portance. At other times, the bodily suffering is considerable ; 
while the mental excitement verges on insanity. Flatulence and 
irregular action of the heart constitute the most frequent symp¬ 
toms present; and although these symptoms can by no means 
be considered as characteristic of the Diathesis, when tlie other 
symptoms exist at the same time, the combination serves to con- 
finn our diagnosis. Hfiemorrhago from the kidneys is, perhaps, 
more frequently produced by an oxalate of lime, than by any 
other form of concretion. This may depend in part on the pecu¬ 
liar form of the calculus ; but the chief cause probably lies in the 
nature of the Diathesis. As a point in illustration, I may re¬ 
mind the reader of the fact hofore mentioned, that more cases of 
hajmorrhage from the urinary organs occurred to mo during the 
season follo'wdng the prevalence of cholera in this country, than I 
hud ever before seen in the same time. This unusual tendency to 
ha3morrhage at first misled me in my prognosis ; for before this 
period I had almcwt invariably noticed, that the appearance of 
blood in the urine indicated either the presence of stone, /ir of 
malignant disease in some part of the urinary organs ; whereas, 
m a great many of the instances alluded to, the hmmorrhage 
ceased after a time, without being apparently attended by either of 
tliese circumstances. Within the last few years, the phenomena 
of hmmorrhage from the urinary organs have resumed much of 
their former characters. 

When a great deal of saccharine matter is consumed as food. 
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by dyspeptic individuals, more especially in cold cUmai^ 'the 
urine often contains sugar as well as oxalic acid; and when sugar, 
and particularly oxalic acid, arc thus freely taken, the urinary 
sediments almost always contain more or less of the oxalate of 
hme. The oxalic acid diathesis is also sometimes associated wirii 
serous urine, especially in young subjects; in which case the urine 
is generally opalescent and of a greenish tint. 

Finally, it should be borne in mind, that of the hundreds of 
individuals in whom this Diathesis prevails, a few only suffer from 
calculus. The existence of a renal calculus of oxalate of lime 
seems to be generally an accidental circumstance; and; in almost 
every instance, the formation of such concretion d^ends either 
on the presence of some foreign body, or some local inflammatory 
action of the kidney. And, provided these concurring causes are 
absent, in a very few cases only *does the mere presence, even in 
excess, of the oxalate of lime, seem to give occasion to the forma¬ 
tion of a calculus.* 

Causes ,—The formation, or at least the existence of oxalic acid, 
is not peculiar to the human subject, but occurs in some rare in¬ 
stances in the inferior animals. Thus calculi cemposed of this 
substance have been found in the dog and rat; and I believe in 
other animals.f 

A predisposition to the Oxalic Acid Diathesis, as to Diabetes, 
appears in some cases to bo inherited, but not, I tliink, so fre¬ 
quently ; in other words, the predisposing causes have less influ¬ 
ence in the production of the Diathesis, than the exciting; 
•though, as in Diabetes, both kinds of cause usually co-operato to 
produce the most decided instances. , 

A syphilitic taint, whether remote and inherited, or acquired, 
seems occasionally to give a predisposition to tliis Diathesis. I 
have seen many individuals so circumstance^, labour under the 
worst forms of syphilitic dyspepsia, and the most inveterate cuta¬ 
neous disease, in connexion with the Oxalic Acid Diathesis. 
Other predisposing causes, like the predisposing causes of dDia- 
betes, may be classed under the heads of temperament, sex, and 


*The subject of renal calculi will be fully considered in a subsequent part 
of this volume. 

t Fourcroy and Vauquelin, Ann. de Mas. de Hist. Nat. iv. 338. 
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The Oxalic Acid Diathesis occurs in all temperaments; but 
individuals of the sanguine temperament on the one hand, and of 
the melanchohe on the other, seem to be most liable to it. In 
subjects of the first class, it is generally associated with light or 
reddish hair; a dry and irritable skin; and with a tendency to an 
impetiginous, or some allied cutaneous affection, which is not un* 
frequently inherited. In subjects of the second class, in whom 
the hair and eyes are usually dark, there is commonly loss ten¬ 
dency to cutaneous irritation and disease; but a much greater 
tendency to affections of the cellular and parenchymatous tissues. 
In further illustration of this point I may *also observe, that the 
most invetorato tendencies to this Diathesis which have fallen 
under my observation, have occurred in individuals of a mixed 
temperament. Thus I know a gentleman who inherits, in the 
higliest degree, the irritable skin of the sanguine temperament, 
with the dark and swarthy aspect of the melancholic, and in whom 
all the symptoms of this Diathesis exist in a strongly marked 
form.* When the Diathesis is strongly marked, the sltin in all 
temperaments is apt to assume an unnatural appearance difficult 
to describe ; but the colour of which may bo said to vary from 
dull greenish yellow in the sanguine, to dark olive or livid in the 
melancholic temperament. Both classes of individuals also are 
often liable to boils, which in old and enfeebled habits are. ajit to 
degenerate into carbuncles. 

Like Diabetes, this Diathesis, according to my observations, is 
more rare in women than in men, and when it does occur in 
women, it is often associated with a rheumatic gouty tendency and 
uterine disorder. Oxalate of lime is occasionally found in the 
urine at all intermediate periods between infancy and old age ; 
though the periods of life most subject to it seem to be between 
two and twenty-fomr, and forty and sixty-five years of age. 

Among exciting causes of the Oxalic Acid Diathesis, pno of 
the most striking I am acquainted with, as before observed, is a 
residence in a damp tod malarious district. In such a district 
the predisposed seldom escape; and even those who ore not pro- 
disposed, are apt, after a time, to become more or less affected ; 
particularly if their diet consists of a large portion of saccharine 

* It may be worth mentiomng that this gentleman’s wife is as dark as him- 
«elf; yet three of his children, out of six, have light red hair. 

. F 2 
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or of unwholesome farinaceous matters. The Oxalic Acid Diar 
thesis seems to differ remarkably from Diabetes, in not being 
liable to be excited by mere exposure to cold, nor by an attack of 
rheumatism, or of gout. I have never been able distinctly to trace 
an oxalate of lime calculus to mere exposure to cold ; nor have I 
seen it follow acute rheumatism. This form of concretion, how¬ 
ever, is often accompanied by chronic rheumatism; and occasion¬ 
ally follows an attack of gout. Diet, under all circumstances, but 
particularly in strongly predisposed habits, has perhaps more in¬ 
fluence in exciting this Diathesis than any other cause. I^have seen 
repeated cases in which the too free use, or rather abuse, of sugar 
has given occasion to the oxalic acid form of dyspepsia ; and 
sooner or later, under favourable circumstances, to the formation 
of an oxalate of lime calculus. I have also scon, as before 
noticed, well-marked instances in 'which an oxalate of lime nephri¬ 
tic attack has followed the free use of rhubarb, (in the shape of 
torts, &c.,) particularly when the patient has been in the habit, at 
the same time, of drinking hard water. Among exciting causes 
in certain habits, may be hkowise mentioned excessive venereal 
indulgences,* or loss of blood ; also the depressing passions, and 
more especially grief. I could give a long list of instances appa¬ 
rently referable to such causes alone. The prevalence of this form 
of dyspepsia among the dissipated and ill-fed inhabitants of large 
towns, has been already noticed. The influence of certain epidemic 
diseases, as cholera, for example, has also been stated. With 
respect to diseases of the skin and cellular tissue, as exciting or 
rather concomitant circumstances of the Oxalic Acid Diathesis, 
there is this remarkable difference; that in diabetic affections 
cutaneous diseases are rather uncommon; whereas these affections 
arc of frequent occurrence in the Oxalic Acid Diathesis. As an 
illustration of this position, I may remark, that I have seen the 
cutaneous disease gradually disappear, as the Oxalic Acid Diathe- 

* A gentleman beyond the middle age, who h^d long been a remarkable 
sufferer from lithicacid calculi, married a lady considerably hisjimior. From 
this time the hthic acid left him; but he soon began to suffer from oxalate of 
lime concretions, of which he had repeated severe attacks. The change 
could scarcely be referred to any other cause, as his habits, residence, &c., 
remained in all respects the same as they had previously been for many 
years. Spermatorrhoea often adds to the debiUty accompanying the oxalate 
of lime diathesis. 



OXALIC ACID. Diagnosis. 


09 


sis has paSsed (as it sometimes does) into Diabetes. I have also 
seen an oxalate of lime concretion, as well as Diabetes, in indi¬ 
viduals whose mothers had died of malignant disease of the 
stomach. 

The presence of oxalic acid in the system, as far as the primary 
assimilating processes are concerned, arises from one of two 
causes, which, for want of a better name we term jtroximate 
causes ; viz., the non-assimilation of oxalic acid taken as food; 
and the mal-assimilation of saccharine aliments, and in extreme 
cases, perhaps, of albuminous and oleaginous aliments. The first 
of these causes may exist without the second, and may even give 
occasion to the formation of a nephritic oxalate of lime attack, 
without producing, in a marked degree at least, the constitutional 
symptoms usually present in this Diathesis; of which I have seen 
instances. It is probable that ihe first cause operates principally 
in those in whom the converting function of the stomach is defi¬ 
cient in power; and in whom, at tlie same time, there is a pre¬ 
disposition to tlie Oxalic Acid Diathesis ; for there is every reason 
to believe, that the perfectly healthy stomach can convert small 
quantities of the oxalic acid when mixed with the articles of food. 
The second cause consists in something more than more weak¬ 
ness ; there is in this case a positive derangement of the convert¬ 
ing function of the stomach. These two conditions, however, 
of the converting functions of the stomach, may be supposed to be 
so nearly allied, as not only in some instances to co-exist, but to 
pass into each other. With respect to the formation of oxalic acid 
during the secondary assimilating processes, we have nothing to 
add to what has been already stated in the general remarks pre¬ 
fixed to this chapter. 

The diagnostic phenomena of the Oxalic Acid Diathesis, are 
well marked as a^roup, though they require considerable experi¬ 
ence and attention to discriminate them.* Moreover, from the 
comparative rarity of the affection in certain localities and lseasons, 
the necessary opportunities for studying the affection cannot 
be always commanded. Of such importance, however, is the 
knowledge of the affection in other localities and seasons, that 

* The inquiry, however, ae already stated, is much facilitated by the use of 
the improved modern miscroscope. 
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no pains sliould be spared to study the phenomena; not only for 
their own sake, but for the sahe of the light they will hereafter 
throw on some of the most painful scourges of humanity. 

The prognosis in the Oxalic Acid Diathesis is favourable or 
unfavourable, according to the degree in which it exists; and ac¬ 
cording to a variety of other circumstances. In slighter cases 
there is no affection more manageable, if properly treated. In 
severe cases, particularly if complicated with organic disease, there 
is no aifection more formidable, nor more apt to take on a malign 
nant and intractable< character. 

Post-mortem examinations, as in Diabetes, have thrown very 
little light on the cause or nature of the Oxalic Acid Diathesis. 
In the few opportunities I have had of examining tlie bodies of 
those who have died with this Diathesis, the immediate cause of 
death has been either organic disease of the kidneys, (generally 
combined with oxalate of lime calculus,) or some malignant dis¬ 
ease of other organs. As in Diabetes, there has been great ten¬ 
dency to acidity in the system; and the veins of tlie abdominal 
system have been unusually congested wil^ dark-coloured blood. 

Treaitnent .—The plan of diet, &o., applicable to the Oxalic 
Acid Diathesis, coincides nearly with that applicable to Diabetes. 
Wo refer the reader, therefore, for details to the preceding section; 
and shall content ourselves here with briefly stating the leading 
foots, and pointing out the most remarkable differences 
applicable to the Oxalic Acid Diathesis. In the first place, 
the patient should carefully abstain from all saccharine articles of 
food, and particularly from sugar ; and his diet should principally 
consist of animal, and of the stronger farinaceous matters. As, 
however, the reducing function of the stomach is often consider¬ 
ably impaired in this Diathesis, solid and indigestible matters 
should be sparingly taken, or shunned altogether. Hence the 
French cookery, by which animal and other matters are reduced 
to a semifluid or pultaceous mass, often agrees better than the 
crude and solid chops or steaks of this country. There are many 
exceptions, however, to this observation; and if the reducing 
function be not very much impaired, it is proper in all instances 
to take a certain portion of food of an easily reducible character; 
the best method of restoring the reducing, as well as all other 
weakened functions, being to moderately exercise them. When 
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the stomach, as is often. the case, cannot reduce oleaginous ali* 
ments, butter should be avoided; otherwise there is no objection 
to its use. As drinks, fmrmented liquors should in general be ab¬ 
stained from as much as possible; in this respect, however, every¬ 
thing will depend on the previous habits of the patient. Some¬ 
times a little good porter agrees well, and may be taken. When 
porter is deemed objectionable, diluted brandy is preferable to 
most wines; particularly those wines containing unfermented 
sugar. Sound and dry sherry, or even hock and claret, occa¬ 
sionally agree, and may bo cautiously taken in some cases; 
particularly in warm weather, when the skin is active. In cold 
damp weather, all suph fluids are better avoided. The quality of 
the water employed is of the utmost importance. Those whoso 
assimilating organs form oxalic acid, and who at the same time 
drink water containing lime yi solution, are exceedingly liable 
to get an oxalate of lime calculus. The purest water,, therefore, 
that can be obtained, oven distilled water, should in all instances 
bo preferred. 

The principles to be kept in view in the medical treatment of 
the Oxalic Acid Diathesis, like the diet, &c., ore not very dis¬ 
similar to those before laid down in Diabetes. In general, the 
fixed alkalis are seldom beneficial, particularly in largo doses; 
in which form they often do absolute mischief. The volatile 
alkali, combined with camphor and sedatives, in coses of 
great irritability, is sometimes useful. The mineral acids, either 
alone or combined with tonics, as the sulphate of iron or of qui¬ 
nine, are usually grateful to the stomach, and may be taken with 
advantage ; indeed, generally speaking, I have seen more benefit 
derived from this class of remedies than from any other. The 
effects of the mineral acids must be watched; and when they 
begin to produce a deposition of the lithato of ammonia or of 
lithic acid, their use must be suspended. Indeed, in all instances, 
the mineral acids require to bo Icfi; off after a time; as, when 
too long persisted in,^ they not only cease to do good, but in most 
instances do harm. In cases of this Diathesis, where the patient 
lives at a distance in the country, I commonly recommend the 
use of the nitro-muriatio acid in distilled water, to be taken an 
hour before breakfast and before dinner, and persisted in till the 
lithate of ammonia, or the lithic acid, begins to appear in the 
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urine ; or for a month ; and by adopting such a eouiie of acids 
three or four times in the year, and by a carefully regulated diet, 
I have seen the Piathesis gradually subdued, and at length re¬ 
moved altogether. In the intervals between the use of the nitro- 
muritttic acid, other tonics, as the sulphate of quinine or zinc, 
the trisnitrate of bismuth, the oxide of silver, &c., may be re¬ 
sorted to if necessary, and are sometimes beneficial. 

As a means of relieving the distressing flatulence and irregular 
action of the heart, so generally present in this affection, thohydo- 
cyanic acid, eiUier alone or conjoined with digitalis, is often use¬ 
ful. e 

Nearly the same remarks apply to the use of mercury in this 
Diathesis as in Diabetes. There can be no objection to the oc¬ 
casional use of this remedy as an alterative or purgative, in those 
individuals who have been accustomed to the stimulus of mercury ; 
or in whom tlie hepatic system is congested ; but Uie specific effects 
of this remedy are very seldom beneficial in this Diathesis, and in 
many cases do irreparable mischief. 


ty the Transition of the Oxalate of Lime to the Phosphatic 

Diathesis. 

It will be shown hereafter that a deposition of the phosphates 
in the urine is much more frequently an induced than an original 
disease: that is, the phosphatic diathesis is generally the conse¬ 
quence of some local disease or irritation in the urinary organs, 
and thus becomes as it wore the point towards which all the other 
diatheses converge. In treating therefore of the different dia¬ 
theses, at may not be uninteresting to make a few remarks on the 
phenomena presented by the urine during its transition from each 
diathesis to the, phosphatic diathesis. 

During the transition ftom the oxalate of lime to the phosphatic 
diathesis, it appears from the dissection of calculi, as well as from 
the phenomena presented by the urine, that one of the first changes 
usually ippurent, is the secretion of ^ excess of (carbonate) of 
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linw; aod tliat as the quantity of lime becomes greater, the pro¬ 
portion of the oxalic acid is decreased, while that of the phos¬ 
phoric acid is increased, until at length phosphate of lime in 
nearly a pure state is deposited. The urine daring these changes 
also frequently deposits the triple phosphate; but, according 
to my remarks, the deposition of this salt is much less abundant 
than during the transition from the lithic to the phosphatic 
diathesis, to bo hereafter noticed. As the changes proceed, the 
urine assumes all the properties of phosphatic urine ; though even 
to the last, in adults, thp phosphate of lime occasionally pre¬ 
dominates over tlie triple phosphate. Im children, the oxalate 
of lime, during its transition to the phosphates, is often ac¬ 
companied by a portion of pale cl ay-coloured, or nearly white, 
lithate of ammonia ; as well as by the triple phosphate of magnesia 
and ammonia. • 

The constitutional symptoms resemble those present when the 
oxalic acid diathesis prevails ; but are almost invariably marked 
by local as well as by general irritation ; that is, there is usually 
more or less of pain and uneasiness about the loins, and very 
frequently in the bladder ; even when there is no calculus in tliat 
organ. 

The treatment will vary with the symptoms, and cannot be pre¬ 
cisely stated.. If thp principles, however, which we have attempted 
to establish bo attended to, there will be little difficulty in adjust¬ 
ing the treatment to the different symptoms as they may arise. 
The leading principle to bo kept in view in all such cases is, that 
the affection is of an irritable rather than of an injlammatory 
character. 
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Section c. Of Lactic Acid, dec. 


A detailed consideration of the derangements to bo spoken of 
in this section, scarcely falls within my present design. My chief 
object in noticing them, has been to point out their relation and 
analogy to the subjects of the volume in general, and thus, so 
far, of completing the outline of my plan. At some future time 
I may be induced to enter more at length into the matters dis¬ 
cussed in the present section; perhaps in a separate volume. 
In the mean time, I am not without a hope that the hints now 
thrown out may set other observSrs to work, not only in this 
country, but in tropical climates; where all the prominent features 
of these derangements ore usually much more boldly delineated. 

As Lactic Acid, and the nearly related acetic acid, are alike de¬ 
veloped from the saccharine and the Albuminous (or at least from 
the gelatinous form of the albuminous) principles; the considera¬ 
tion of the phenomena attending the development of these acids 
forms an appropriate link between the saccharine and albuminous 
derangements. Under the same head also, for the sake of conve¬ 
nience, wo shall consider the subject of the muriatic and other acid 
principles usually developed in conjunction with die lactic acid 
during the assimilating processes. 

The reader will bear in mind that we divide the assimilating pro¬ 
cesses into primary and secondary. Now the undue development 
or presence of the Lactic and other acids in these two divisions of 
the assimilating processes, gives occasion to two distinct classes 
of diseases; requiring a separate consideration. *» 

Of th^, development or presence of tJw Lactic Acid, <&c., during 
the primary assimilating processes.— will facilitate our inquiry 
into this portion of our subject, if we still further subdivide it into 
two parts, viz., the development or presence of the Lactic acid, &c., 
in the stomach; and the development or presence of the Lactic 
acid, &o., in the subsequent assimilating organs. We shall, 
accordingly, make a few remarks on the leading phenomena and 
diseases attending the undue development or presence of the Lactic 
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acid, &o.,*in these two portions of the assimilating organs ; and 
afterwards, in a general review, briefly notice the principles on 
which their treatment requires to be conducted. 

The acids found in the stomavh are derived from two sources— 
from the blood circulating in the vessels supplying the stomach, or 
from changes occurring in the matters secreted by these vessels; 
and from the alimentary matters taken into tliat organ. The 
Lactic and muriatic acids are principally derived from the blood, 
and from the matters secreted or in^oduced into the stomach; 
while the oxalic, butyric, acetic, carbonic, 'and perhaps in some 
oases, the Lactic* acids, are developed from the food during its im> 
perfect asjsimilation; which imperfect assimilation is often a con* 
comitant circumstance attending the abnormal development of the 
Lactic and muriatic acids. Hence in cases of severe dyspepsia, 
accompanied by great acidityt, the acids present have possibly in 
all cases a double origin; though their development from the 
blood, or from matters derived from the blood, rather than from 
the food, may bo considered as constituting the index of the 
disease to be combated. 

It will bo shown in the Third Part of this volume, that the 
muriatic* and Lactic acids are always present in the stomach 
during the reducing process, and that their presence in some pecu¬ 
liar form of combination appears to bo necessary to the accomplish¬ 
ment of that process; it is therefore the abnormal presence of 
these acids in the stomach that wo have now to consider; and par¬ 
ticularly the circumstances that determine the presence of the one 
acid rather than of the other; for, in general, it may be observed, 
that though both acids may be in excess, one almost always pre¬ 
dominates. 

The circumstances that determine the predominance of one 
acid in the ston^ach rather than the other, cannot, perhaps, in the 
present state of our knowledge, bo stated in all their details. 
The following observations, however, may afford a clfie to tlio 
subject. ^ , 

The predominance of the muriatic acid seems in general to 
denote a phlogistic or inflammatory state of the system; while the 

* It has been recently stated that muriatic acid does not exist in the 
stomach; but that this statem^t is erroneous I have not the least doubt. 
The subject will be further noticed in the Third Book. 
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predominance of the Lactic acid marks rather a state o^ irritation. 
Such is the general law, and as a general law it is worth bearing 
in mind; hut many exceptions and modifications exist; and the 
two classes of phenomena run so imperceptibly into each other, 
that it is impossible to draw the precise line between them. As 
illustrations of the subject, I may mention that in the dyspepsia 
of plethoric gouty individuals, I have generally found the muri¬ 
atic acid predominant; so also in what oi'e called bilious attacks, 
and gall-stones, as they occur in the same class of individuals, 
the predominant acid is usually the muriatic. In these and 
similar instances the otomach may be primarily in fault; but, 
in general, the stomach is affected by sympathy with some distant 
part. Thus, in bilious attacks, the hepatic system is supposed to 
be congested, so as to perform its functions imperfectly; or, as 
happens in some severe cases, the fault lies in one of the great 
nervous centres. So, in the same class of subjects, gouty or in¬ 
flammatory action of the kidney, uterus, &c., is apt to be accom¬ 
panied by a predominance of the muriatic acid. On the other 
hand, the same derangements and remote sympathies, when they 
occur in weak and delicate, or in nervous subjects, are very often 
attended by the presence of an excess of Lactic acid in the stomach. 
Moreover, in all dyspeptic subjects, hard and crude indigestible 
matters, when taken into the stomach, irritate that organ, and 
cause it to throw out a large quantity of tlie mixed acids, in which 
the Lactic acid almost always predominates; especially in the 
weak and delicate. An excess of acid, and particularly of Lactic 
acid, in the stomach, is sometimes accompanied by gastrodynia; 
that is, by rheumatic neuralgia, similar to that afiecting other 
nerves of sensation. This happens most frequently in gouty and 
rheumatic subjects, in whom the exciting cause of the acid deve¬ 
lopment bos been some foreign indigestible substwee. 

Witli respect to the other acids formed in the stomach, these 
seem alsb to occur most generally in dyspeptic individuals in whom 
the muriatic and Lactic acids abound; and ..in whom, in conse¬ 
quence, the digestive processes are imperfectly performed. These 
acids appear to be chiefiy derived firom.|he food, and therefore are 
probably various in their nature. Among others, the carbonic acid 
is frequently developed not only from the food but apparently 
from the stomach itself; and, in its gaseous form, occasionally 
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proves a source of flatulent eructation. Another, and by far the 
most troublesome, source of flatulence, is azote. This, in nervous 
subjects, is occasionally developed from the stomach in enormous 
quantities in conjunction with the Lactic, and particularly with the 
oxalic acid, as formerly mentioned. At other times azote is pro¬ 
bably derived from the food; but from whatever source this gase¬ 
ous principle be derived, ^ usually gives much annoyance; for 
while the carbonic acid gas, on account of its stimulating qualities, 
generally escapes from the stomachy the passive character of 
the azote, and the peculiar spasmodic constriction which usually 
accompanies its development, cause it to’be retained, and thus, 
by distending the stomach, to add greatly to the miseries of the 
patient. 

As we suppose the muriatic acid developed in the stomach to 
be derived from the muriate of soda existing in the blood; it is 
probable that when the liver docs its duty, the greater part of the 
free muriatic acid of the chyme, when it enters the duotlcnum, is 
neutralised by the soda of the bile. The case, however, appears to 
be very diflerent witli the Lactic acid, particularly when in great 
excess; for as tins excess of Lactic acid is usually generated, of 
course there can bo no equivalent of alkali in the duodenum to 
neutralise it. The consequence is, that the free acid is either 
taken up with the chyle into the lacteals ; or descends into the in¬ 
testines ; where, in conjunction with other acids there developed 
or separated, it produces various secondary symptoms, to be in 
the next place considered. 

There is reason to believe that the perfectly natural condition of 
the wholq intestinal canal, with the exception, perhaps, of the 
coseum, is either neutral, or occasionally verges towards slight 
acidity on the one lumd, and slight alkalescence on the other. 
When therefore* tlie contents of the stomach have contained a 
quantity of acid too great to be neutralised in the duodenum, they 
of course enter the inferior portions of the alimentary c’anal in a 
more or less acid starts, where they produce a variety of unpleasant 
symptoms. These symptoms are either local or remote; and 
moreover differ remarkabljNin different individuals, and at different 
ages. In adults; while the aeid ingesta remain in the' duodenum, 
great discomfort and uneasiness of various kinds are experienced. 
Again, peculiar symptoms, among which are a sense of heat and 

10 
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painful cholic, often attend the passage of acid matters down the 
small intestiucs; while the lodgment of such acid matters in the 
ecBcum occasionally appears to be connected with a train of symp¬ 
toms to be described in the next paragraph. If the acid matters 
pass unneutralised from the ccecum, they usually give occasion to 
more or less of pain throughout the region of the colon, and some¬ 
times excite diarrheea. In young children, these and many other 
distressing symptoms, produced by acidity in the primee vim, ore 
still more strongly marked. i Thus acid matters, in passing from 
the duodenum througli the small intestines, often produce violent 
tormina, occasionally terminating in intus-susception; while the 
presence and retention of acids in the emeum and colon,not unfro- 
quontly give occasion to convulsions. 

It is proper to remark, that some of the symptoms above 
alluded to as connected with the presence of acids in the primm vim, 
may arise from the absorption of a portion of such acids into the 
system. Admitting this, however, to be the case, and that wo 
cannot accurately distinguish between the symptoms produced by 
absorption of acid matters into the system, and by their contact 
with the irritable lining of the intestines; the general fact, that 
the presence of acid matters in the intestinal canal occasions dis¬ 
tressing symptoms of a secondary character, both local and remote, 
in certain individuals, cannot be doubted. Wo have no space for 
details ; but the following instance of distressing symptoms occa¬ 
sionally connected with morbid acidity of the contents of the 
coecum, may serve to illustrate the point in question. 

Excessive acidity of the etneum is generally accompanied by a 
defioient secretion of bile; and sometimes by a complete tempo¬ 
rary suppression of the bilious discharge, apparently from spas¬ 
modic constriction of the common gall duct; or, it may be, of the 
biliary ducts themselves. In this state of thingsf all individuals 
feel more or less of uneasiness ; but the point we wish to mention 
is, that certain individuals under these circumstances experience 
what is called nervous headache. This species of headache is fre¬ 
quently accompanied by nausea; is confined to the forehead; and 
when severe, produces complete intolerance of light and sounds, 
and a state of mind bordering on delirium. Aftdr a greater or less 
period the pain ceases; sometimes quite suddenly; and the 
remarkable circumstances to be mentioned are, that this sudden 
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tenmDation is preceded by a peculiar sensation (sometimes 
accompanied by an audible clicking noise) in the region of the 
gall-ducts ; that immediately afterwards, a gurgling sensation is 
felt in the upper bowels, as if a fluid was passing through them; 
and that in a few seconds, when this fluid, which we stippose to 
be bile, has reached tlie coecum, the headache at once vanishes 
like a dream. One of the greatest martyrs to this species of 
headache I have ever seen, invariably experiences the train of 
symptoms above described; and I have witnessed it in a greater 
or less degree in many instances; indeed I ^lave experienced it in 
my own person. 

Of thei^Dcvelopment of the Lactic Acid, dc., during the Se¬ 
condary Assimilating Processes. —We have stated that the acids 
developed in the stomach and primes vice appear to be absorbed 
into the system, and there to fcontribute towards producing various 
secondary effects, many of which are very distressing; we have 
also stated that these secondary effects are with difficulty defined 
or separated from the effects produced by acidity in the primee vice ; 
and we have now to state further, that these two classes of effects 
are with still greater difficulty distinguished from the effects pro¬ 
duced by the acids developed daring the secondary assimilating 
processes. For this reason, therefore, and for the additional reason 
that the three classes often co-exist; we shall briefly speak of Uie 
whole in conjunction. 

In dyspeptic individuals who pay no attention to diet, &o., and 
who suffer from acidity in the stomach and its consequences, the 
tfoid and unnatural matters developed in the primes vice appear to 
be absorbed into the system; where they probably tend to act 
as exciting causes of derangements in the secondary assimilating 
processes. The symptoms resulting from such combined derange¬ 
ments, like all«ymptoms connected with derangements of the as¬ 
similating organs, have more or less of a periodic char^ter, and 
show themselves in occasional attacks of bilious congestion, 
gout, lithio acid gravel, catarrhal affections, ague, rheumatism, 
&c., according as exposure to cold, malarious influence, &c., co¬ 
operates with the original predispositions, and determines theix 
nature. 

It is remarkable that those who suffer least from derangements 
of the primary digestive process^, often experience the greatest 
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inconvenience from the derangements of the secondary class, or 
from their consequences. This is perhaps .referable in a certain 
degree to the fact, that such individuals pay less attention to diet, 
than those whose condition of stomach obliges them to live more 
cautiously. As an illustration of this point, we may observe, that 
we frequently hoar such individuals boast that nothing disagrees 
with their stomach ; and the consequence is, that they cannot be 
persuaded to abstain from the most improper things ; but partake 
of everything alike that comes in their way. In the prime of life, 
and in sound constitutions, this state of things goes on for periods 
varying according to circumstances, and particularly according as 
individuals are indolent or active. In almost all instanf^es, how¬ 
ever, sooner or later, the urine becomes loaded, the liver con¬ 
gested, and more or less of fever and derangement of the stomach 
and bowels,—in short, what is usbally called a bilious attack, 
takes place. For this a calomel pill and a black dose are resorted 
to, and • all being apparently righted, the individual resumes 
his former habits ; and after a time again undergoes the same 
round of changes. To this state of tilings wo shall have occa¬ 
sion to recur: in the mean time we shall make a few remarks 
on a different series of events wliich now and then present them- 
, selves. 

There are some individuals in whom, though the primary assimi¬ 
lating processes arc imperfectly performed, and though they eat 
and drink immoderately, and of everything that comes in their 
way, suffer comparatively little inconvenience from their excesses; 
nay, even seem to be all the better for them, if we believe thefr 
own account of the matter. In such individuals the bqwels are 
usually lax, and enormous quantities of feeces are passed, consist- 
ing of matters taken as food, and which have never been assimi¬ 
lated at all j while the portion that has been imperfectly assimi¬ 
lated and taken into the system readily passes off by the kidneys, 
skin, ,&c., without materially affecting the constitution. Subjects 
of this description, for the most part, are of a lax scroftilous habit, 
and require to be well supported, in order that enough of matters ‘ 
may be assimilated by their imperfect organs to carry on the vital 
processes. If such individuals be well fed, they often attain old 
age; but they are liable to hypertrophies and morbid growths of 
various kinds; and generally die . of dropsy connected with exten- 
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sive organic disease. The children of such individuals, if they 
have any, which is frequently not the case, are usually sickly, aud 
very often die in their Infancy; and a third generation of such a 
race, • unless counteracted by favourable intermarriages, rarely 
exists. Habits of this description arc met with in various grades 
and states of combination ; and individuals in whom such habit 
is associated with gout, gravel, or, in short, with any other 
inherited predisposition to disease, are commonly remarkable 
sufferers. 

We now revert to that state of the system above alluded to, 
which, in healthy individuals who have lived fully and indolently, 
usually precedes what is called a bilious altack. 

In those who suffer from indigestion, whether from excess or 
from disease, the acid and unussimiluted matters appear, ns wo have 
stated, to a^umulate in the systbra, and to be thrown off periodi- 
cully by the bowels, or by other organs. Such attacks in the 
strong and healthy are usually displayed in the form of simple 
feverish excitement, with, more than usual derangement of the 
stomach and bowels, and generally sickness and diarrhoea; but in 
the delicate, and in those predisposed to other diseases, the weak 
part, wherever it may be, is usually involved in the affection, and 
suffers in a greater or less degree. Of all other parts of the system, 
the mucous membranes seem to be most liable on such occasions 
to go wrong ; and of all exciting causes, cold is perhaps the most 
common. Thus every one must have observed that when the 
system is so charged, he is liable, on the slightest exposure, to get 
cold; particularly if the lungs are in the least degree predisposed. 
Others, as iibove observed, in such a state of the system from a 
similar exposure, get an attack of rheumatism; others gout or 
erysipelas ; others a nephritic attack; according as they are pre¬ 
disposed to these (Afferent diseases; and in all such instances the 
affection is of a mixed nature, and cannot be advantageously 
treated without reference to the original derangement of the assi¬ 
milating processes; and sometimes, when this is removed, all the 
other symptoms disappear.* Nearly the same remarks apply to 

* When a cold is caught particularly in old and dyspeptic individuals, one 
of the first symptoms often experienced is an immense dUcharge of glairy 
aqueous fluid from the salivary glands, and even from the stomach, (ana- 
logons to the water-brash,) and which is not acid. ITiis discharge of fluid 
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malaria, and, indeed, to every other exciting cause of disease. 
Thus bilious individuals are very liable, on comparatively slight 
exposure to malarious influence, to got an attack of acute rheuma¬ 
tism, or of ague. For instance, I have known individuals thus 
predisposed, get an attack of rheumatism or ague, by simply 
passing through a malarious district, or residing for a few hours 
only in its neighbourhood ; while, in other states of the system, 
the same road has been frequented; or the same residence occu¬ 
pied for months, and oven for years, without any such accident. 
These facts arc welt known to every one who has paid attention 
to the subject; and indeed are, wo believe, generally admitted. 
They have been mentioned here from their connexion witli the 
present subject; as well as with the view of illustrating their 
pathology. 

The condition of the system bbove described preceding what 
is called a bilious attack, being so obviously calculated to pre¬ 
dispose the constitution to take on further diseased action, we are 
neitlier surprised to find that, in such a state of the system, the 
secondary assimilating processes going on in all parts of the 
economy, become more than usually deranged from slight exciting 
causes; nor that those organs should specifically suffer, which 

is often accompanied by indigestion and flatulence, and a sort of spasmodic 
constriction of the cardia, so that the gaseous matters are expelled with 
difficulty. The watery discharge has often a cold feel, and is frequently most 
copious in the night. Tlie stomach also feels cold. These phenomena seem 
to occur most frequently in gouty and rheumatic subjects, and in some are 
constantly present, in a greater or less degree; but in all, are increased by 
exposure to a damp and raw atmosphere. Under these circumstances, the 
stomach is apt to he particularly embarrassed by any indigestible and cold 
articles of food, which aggravate the affection. This state of the salivary 
glands, &c., seems to resemble closely that state of the shin which gives oc¬ 
casion to what is termed a cold sweat ; or that conHition of the kidneys 
produced by exposure to cold, which in certain habits is accompanied by 
diuresis, &c. Such a state is always attended by a peculiar atonic condi¬ 
tion of the nerves of the parts affected; which nervous atony paralyses or 
renders the organs insensible, as it were, to every stimulus except that of 
water, which in consequence passes off in excess. In aged individuals 
who are constantly subject to this flow of watery fluid in a profuse degree, 
the discharge seems to operate vicariously to the kidneys, and perhaps to 
other organs; and 1 have several times seen coma snpen'ene on its sudden 
cessation. 



LACTIC ACID, &c. Symptomft. 83 

happen, from any particular cause, to be predisposed. The 
inferences, however, we wish to draw from these obvious facts are, 
that the severe derangements of the secondary assimilating pro¬ 
cesses going on all over the system, are nearly allied to certain 
forms of fever; while the local and specific derangements are 
identical with certain specific iriflammaiione. 

In what fever and inflammation essentially consist, we do not 
venture to oft’or an opinion, but as no one will deny that certain 
forms of fever and inflammation are* alwajf^s accompanied by 
derangements of the assimilating processes, both primary and 
secondary ; and that such forms of fever an^ inflammation are not 
only preceded by long-continued derangements of the primary 
digestive processes, but frequently have their origin in such 
primary derangements; wo may perhaps be allowed to assume, 
without opposition, that some diseases to which wo apply the terms 
fever and inflammation, are, practically speaking, at least, what 
we have above inferred them to be, viz. only severe derangements 
of the secondary assimilating processes, modified by the peculiar 
nature of the organs or textures in which such derangements 
exist—^inferences that will enable us to explain the principles on 
which dorangemenlB of the primary assimilating processes predis¬ 
pose to the peculiar derangements of the secondary processes now 
under consideration; and which we consider to be nearly con¬ 
nected, if not identical, with those forms of fever and inflam¬ 
mation usually denominated intermittent fevers, rlummatism, and 
neuralgia; on each of which affections we shall make a few 
remarks. 

The exciting causes of the diseases just mentioned arc gene¬ 
rally admitted to be some modifications of malaria; and, if 
viewed abstractedly, and with reference to their specific nature, it 
is probable that suhh modifications of malaria are the only excit¬ 
ing causes of these diseases. These diseases, however, are so 
generally associated with other diseases, arising from other excit¬ 
ing causes, that we rarely see them in their simple condition; 
moreover, diseases, as hectic, &c., simulating them in many 
respects, are produced by other exciting causes than malaria, so 
that it often becomes a work of great difficulty, or even of impos¬ 
sibility, to distinguish one disease from another; and, consequently, 
to refer each exactly to its true exciting cause. How the dif- 

G 2 



84 PATHOLOGY OF SACCHARINE ASSIMILATION AND SECRETION. 


ferent modifications of malaria act in producing ague, rheumatism, 
and neuralgia, we do not know ; but every one who has observed 
those diseases attentively, will probably admit, that the derange¬ 
ments of the assimilating organs constitute one of the first per¬ 
ceptible links in the series of symptoms ; and that these derange¬ 
ments of the assimilating organs are usually accompanied by the 
presence of great acidity in all parts of the system. Thus, in 
ague and rheumatism, during the sweating stages of the paroxysms, 
immense quantities of acid, (chiefly of lactic acid) are thrown oft’ 
by the skin; and sometimes by the kidneys. In these cases the 
saliva is commonly acid; and, in the severe and malignant dis¬ 
eases of this type, occurring in tropical climates, njot only the 
saliva, but the whole assimilating organs, and even tlie blood 
itself circulating in tlieso organs, have been observed to be in an 
acid condition. Thus, as formeriy stated, the dark-coloured fluid 
ejected from the stomach in yellow fever, and some other analogous 
diseases, appears to owe its colour solely to the presence of blood, 
which has been blackened by the large quantity of (lactic ?) acid 
present ; and which blood and acid must have boon thrown oft' 
together from the unnatural fluids circulating in the vessels of 
the stomach itself. Now, the presence of so much lactic acid 
cannot be accounted for, except on the supposition tliat a certain 
portion of what ought to constitute, or actually has constituted, 
the albuminous, or, rather, gelatinous parts of the system, are 
decomposed or destroyed; and as gelatinous and albuminous 
matters or textures cannot be converted into lactic acid ; 
that, consequently, other unnatural and probably poisonous 
complementary principles are developed in conjuncti(>n with the 
lactic acid ; to which in part, as well as to the lactic acid, many 
of the secondary consequences of mal-assimilation are to be re¬ 
ferred. In other words, the alimentary matters, which ought to 
be copverted into albumen, by the primary assimilating organs; 
and the albuminous matters of the blood, which ought to be con¬ 
verted by the secondary assimilating prcicesses, into the living 
gelatinous and albuminous tissues, are, by the deficient or 
disordered operations of the vital processes, converted, in a 
greater or less degree, into lactic acid, and other unnatural com¬ 
binations. 

Such, then, ore the conditions of the assimilating processes. 
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which we conceive to exist in the three classes of diseases we are 
now considering; the next question is, wliat constitutes the dif¬ 
ference between ague, rheumatism, and neuralgia, when the cause 
and general condicions of the system in these aflFcctions arc assumed 
to be similar ? If our assumption be correct, the only answer 
this inquiry appears to admit of is, that the circumstances con¬ 
stituting the varieties in question arc—diftercncc in the d^t/rea in 
which the same organs are affected ; or—difference in the of 
disease or organs affected; or, what is most likely—a combination 
of both these kinds of difference. 

With respect to difference in degree, we do not think that this 
cause alone is sufficient to account for the varied character of the 
diseases in question. It is admitted, indeed, that difference in 
degree .may considerably modify the character and intensity of 
symptoms ; but unless specific drgans be actually involved, there 
can hardly be supposed to be any difference in the kind of the 
disease. We iu:o, therefore, driven to the conclusion, that those 
different forms of disease arise from derangements in the second¬ 
ary assimilating processes proper to different tissues or structures. 
Thus we may suppose (and the supposition seems to be rendered 
probable by the phenomena) that, in intermittent fevers, tlie pri- 
maiy assimilating organs, the stomach, the liver, and the spleen, 
are principally in fault; that the secondary assimilating ])roccs8es. 
by which the structure or tissue of tliese organs is produced jmd 
maintained, are impaired; and that to the consequent imperfect 
development of those organs we may not only refer the formation 
of the lactic acid, and other unnatural matters, generated during 
the digestive,processes; but also those organic lesions and morbid 
hypertrophies, which are so apt to take place in the spleen, &c., 
during severe and long-protracted fevers of this type. In rheu¬ 
matism, the same (derangements, to a less extent, appear to exist 
in the primary assimilating organs; but »in this case, the second¬ 
ary assimilating processes, by which the gelatinous portion of the 
muscular system and it^ appendages are produced and maintained, 
may bo supposed to be more especially implicated; and the loss of 
power, and the great degree of pain usually present in rheuma¬ 
tism, may be referred to the disorder of the numerous nerves of 
motion and of sense, which, as w^ell as the fibrinous portion of 
the muscles, are likewise necessarily affected by the derangements. 



86 f'ATHOLOGY OF SACCHARINE ASSIMILATION AND SISCRETION. 


« 

Moreover, on these suppositions, we may explain the formar 
tion of the large quantities of the laotio acid usually present in 
rheumatic affections, as well as the swelling, &c .; for as all the 
organs are more or less involved, and their functions paralysed, 
not only imperfect assimilation takes place in the part 
affected; but tlie apparatus destined to remove matters which are 
unfitted, or no longer useful, from the scene of operation, like¬ 
wise cease to act; and hence such unfitted and useless matters 
accumulate, and cause swelling in the part affected. In simple 
neuralgic affections, nearly the same explanation may be given. 
Derangements of the‘primary assimilating processes, analogous to, 
or identical with, those existing in ague and rhei^matism, are 
always present in these aflbetions; while the derangement going 
on in those secondaiy assimilating processes, by which the nervous 
substance and its immediate appendages are produced and main¬ 
tained, may be supposed to he the immediate cause of the pain and 
other distressing symptoms of the disease.* 

Such is a brief statement of the three most remarkable and most 
common of the oflects of exposure to malarious influence. It is 
not, however, to be understood, that these comprise all the modi¬ 
fications of disease arising from this fertile source. When the 
predisposing circumstances favour such derangements, errors of 
the secondary assimilating processes take place in other ports, as 
well as in the textures named. For instance, derangements of the 
secondary assimilating processes take place in the mucous mem¬ 
brane or its immediate appendages, lining the intestines, the 
bladder, the urethra, &c., of which I have seen instances; and 
though such forms of derangement are oomparatiyely of rare 
occurrence in this country, their existence is recognised and well 
understood in warmer climates, where malarious districts abound. 
I have also sometimes thought, from the similarity of the eftects 
produced by iodine in goitre, and in certain rheumatic enlarge¬ 
ments, that these different affections are somehow related; per¬ 
haps by having a common origin. 

* The reader is distinctly required to bear in mind, that rheumatic neu* 
ralgia only is here alluded to. Neuralgic affections, arising from mecha¬ 
nical or other injuries of the nerves, are referable to another class of affec¬ 
tions ; but even in such instances, the formation and presence of unnatural 
matters of another sort may contribute to the patient’s sufferings. 
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Treattn^y &c .—^The same reasons whicli induced ns to limit 
our attention to the general history of the class of diseases now 
under consideration, induce us to confine our observations to the 
general principles of their treatment. 

The principles of treatment to be kept in view in the present 
class of diseases, like the principles of treatment of most other 
diseases, are divided into the empirical and the rational. Know* 
ledge founded on observation and experience, suggests to us the 
application of those remedies wliich cgntrol the diseased actions 
producing mal-assimilation, such as quinine And what are called 
tonics in general ; while knowledge founded on mechanical and 
chemical j^inciples, suggests the employment of those countor- 
mechanical or chemical expedients, which are calculated to 
neutralize the effects of mal-assimilation; and thus to prevent 
their secondary operation on*the living system. These two 
classes of remedies are quite distinct; and though they-gradually 
run into each other, they cannot, except in a few instances only, 
be substituted one for the other. In general also, the two classes 
of remedies are more effective when separately administered, than 
when associated. 

In the treatment of the development of acidity duriug the 
primary assimilating processes, the first point to be determined, 
as far as we are able, is the nature of the cause which appears 
to give occasion to the symptom; that is, we have to inquire 
whether the cause lies chiefly in the stomach itself, and consists 
of inflammatory excitement, or of mere debility of that organ ; 
or whether the cause lies in the inflammatory action or other 
disease of some remote organ; more especially of the hepatic 
system; or of one of the great nervous centres. When this 
point has been satisfactorily determined, the application of the 
appropriate treatsaent is for the most part comparatively easy. 
Thus, if the cause lies principally in the stomach itself, and the 
symptoms denote an inflammatory tendency, the due administra¬ 
tion of local blood-letting, &c., will bo found beneficial; if mere 
irritation be indicated, sedatives, as the hydrocyanic acid, various 
tonics, &c., will be found useful. If the cause be chiefly remote, 
as in the hepatic system, the employment of means calculated to 
remove inflammatory or passive congestion, as mercury and other 
deobstruents, will be indicated. If tlio cause be organic disease; 
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and if such organic disease lie deep in the system, as in one of 
the great nervous centres, very little beyond palliatives can he 
advantageously employed ; and it becomes as much our duty on 
the one hand to avoid improper remedies; as it is on the other 
to mitigate, as far as we are able, the severity of the prevalent 
symptoms. Such are the points to be inquired into in the treat¬ 
ment of these derangements—points quite distinct in their cha¬ 
racter ; though in practice we find that one of them seldom occurs 
alone, and that all the thuee, not nnfreqnently exist at the same 
time. Oomplicatiobs of this kind are exceedingly formidable and 
difficult of management, and too often resist our utmost moans, 
however skilfully applied. On the other hand, such cqmplications 
are easily aggravated by injudicious treatment. 

The other great class of remedies mentioned, viz. those cal¬ 
culated to prevent the secondary eftects of mal-assimilation, are, 
as we have stated, usually applied on rational principles ; hence, 
in their application, reason should be attended to, otherwise they 
are apt to do more harm than good. The two great objects to be 
kept in view in the administration of this class of remedies, is 
.either the mechanical object of getting rid of the unnatural 
material whose effects we wish to obviate ; or the chemical object 
of neutralizing the acid, and other unnatural products of the 
primary assimilating processes. Now, as both these objects have 
reference to certain periods, and depend upon the time when the 
assimilating organs are called upon to perform their duty ; it is 
obvious, that to obtain the utmost benefit of this class of remedies, 
their administration must in a great degree be regulated by such 
periods. * Thus the acid residua of a meal should be^ neutralized 

* The injudicious use and abuse of alkaline remedies in acidity of the 
stomach is often a source of great mischief. Alkalis, ^ stated in the text, 
exert no curative effect; that is, they will not prevent future acidity. On 
the contrary. When taken in large doses, and at improper times, the effect of 
alkalis is to cause an absolute increase of add. Thus, when a large quan¬ 
tity of alkali is taken into an empty stomach, tUe immediate effect is, that 
the stomach, in endeavouring to resume its natural condition, throws out an 
additional quantity of acid to neutralize the redundant alkali. When alka¬ 
line remedies, therefore, are injudiciously persisted in, a daily contest arises 
between the stomach and the doctor. If the constitution he sound, the 
stomach, in spite of the doctor, usually gains the ascendancy; but at the 
expense of extraordinary labour in the secretion of a greater quantity of acid. 
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when the digestive processes are completed; that is, usually from 
three to six hours after the meal has been taken ; and for this 
purpose, oven in the worst cases, from ten to twenty or thirty 
grains of the carbonate of potash will be quite sufficient. To the 
carbonate of potash, I find that four or five grains of nitre may 
be usually added with good effect; though I do not pretend to 
explain its modus operandi. Those who wish to pi’event the dis¬ 
tressing secondary effects of acidity in the primce via!, must steadily 
persist in the use of this remedy diiily, not for a few days or 
weeks, but until the affection has been entiibly subdued by other 
means, viz. by the joint effects of appropriate diet and medicines ; 
for it shoqld be constantly home in mind that alkaline remedies 
have no effect in preventing acidity ; their ofiects are solely con¬ 
fined to neutralizing the acids already formed. 

When acidity prevails in tJho lower portion of the intestinal 
canal, and particularly in the coecum, tlie treatment must be 
modified to meet the circumstances. The soluble antacids in 
this case have comparatively little effect, from their being neu¬ 
tralized and absorbed before they reach the sent of the affection ; 
hence the insoluble antacids, and particularly magnesia, will in 

If, on the contrary, the vital powers of the stomach be weak, the doctor may 
conquer, but at the risk of still further enfeebling the vital powers of that 
organ; and in both instances the general restilt will be, that the diseased 
functions of the stomach producing acidity will be augmented rather than 
improved. The beneficial effects of alkaline remedies, therefore, are confined, 
as we have stated, to the neutralization of acids already formed, and thus of 
preventing their secondary efiTects on the system. The primary derange¬ 
ments of thf vital operations, on which the morbid formation of such acids 
depend, must be combated by the empirical means before spoken of. As 
mere antacids, the alkaline carbonates are in general mfinitely preferable to 
the pure alkalis. To obtain their maximum effects also, they are usually 
much better exhibited alone. Those who combine antacids with tonics gene¬ 
rally defeat their purpose, both with respect to the antacid and the l»nic : as, 
to ensure their maximum efiTects, the two classes of remedies require to be 
given at totally difiTereift times, relatively to the digestive processes. Some 
gouty dyspeptics, who have been accustomed to the use of strong wines and 
high seasoned dishes, derive temporary relief from taking soon after dinner 
a bitter infusion, or warm tincture, as of ginger, &c., mixed with a little car¬ 
bonate of soda or ammonia j but the efiTects of such remedies should be 
watched, for while they appear to lull the complaint, they in reality often 
foster it, and render its permanent removal more difficult. 
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general be found more useful in such cases. The shortest mode, 
however, of getting rid of the immediate inconvenience of acidity 
in the lower bowels, is to inject a pint or two of warm water, 
(or of soap and water,) and thus of removing the offending 
cause. By this simple remedy I have often seen the severe 
nervous headaches, and other unpleasant symptoms accompany¬ 
ing acidity in the lower bowels, immediately removed. Those 
who suffer from such causes usually require the aid of pur¬ 
gatives, which in general ai^ better taken at bedtime. Purgatives 
of a mild but eflfectuM kind, the action of which is chiefly exerted 
on the lower bowels, stich as the Decoct, aloes comp, or pulvis 
aloes comp, with magnesia, often suit well; as do pilli^ taken at 
a late dinner, if duly adjusted to the circumstances of the case. 
Drastic purgatives in general should be avoided ; for though they 
sometimes give immediate relief, S,bey usually leave the patient 
more invetcrately disposed to tho disease. Neither this class of 
diseases, nor the remedies adapted to remove them, have been so 
carefully studied as they deserve to be. We shall have occasion 
to revert to them hereafter. 

In what is called a bilious attack, one of the indications, in 
almost all instances, is to relieve the congested viscera by appro¬ 
priate purgatives. If the patient has not been accustomed to the 
stimulus of mercury, this active remedy will scarcely be required 
in the slighter instances: if he has been so accustomed, nothing 
probably but mercury will remove the congestion, and set the 
system free. Bilious attacks are so common among the indolent 
and over-fed inhabitants of great towns, that everybody, patients 
as well as doctors, think they understand them, and jtreat them 
accordingly. The truth is, however, that these derangements are 
not half so well understood as they are supposed to be; and that 
there is no class of diseases, particularly as they occur about the 
middle or stationary period of life, requiring greater discrimi¬ 
nation or judgment on the part of the medical practitioner; 
on whose mode of treatment very often depends not only the 
future comfort, but sometimes even the very existence, of the 
patient. 

We have stated that the congested condition of the assimilating 
organs now under consideration, strongly predisposes to disease 
in those parts of the system, which, from original or accidental 
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causes, are weaker or more obnoxious to disease than the others. 
It becomes, therefore, the duty of the medical practitioner to study 
the weak points of the patient’s constitution, and to direct his 
remedies accordingly. Calomel pills and black doses will not do 
for all; and when misdirected, they too often bring on irreparable 
mal-assimilation and its consequences. As, however, the affec¬ 
tions to which this congested state of the system predisposes, and 
with which it is complicated, are so numerous, details are out of 
the question. Some of those complications have been already 
described; others will be noticed in subsequent parts of this 
volume; while many of them fall entirely* without the range of 
our preset design. The principal object in noticing the subject 
in this place is to arrest attention ; and to show that one of the 
complaints of the most frequent occurrence, is likewise one of the 
greatest interest and importance. 

We pass on to the treatment of ague, rheumatism, and neu¬ 
ralgia— affections generally admitted to result from exposure to 
malarious influence, and to which those who afc already predis¬ 
posed by the derangements of the assimilating organa above de¬ 
scribed, seem to be particularly obnoxious. The same reasons 
which induced us to avoid detailed descriptions of these diseases, 
now limit us to the general principles of their treatment. 

In obstinate attacks of either of the above diseases, the reme¬ 
dies of first application usually partake of a rational character, or 
are such as are calculated to remove unnatural accumulations or 
congestions mechanically impeding vital operation; as blood¬ 
letting, general and local; purgatives; &c. These objects being 
accomplished, wo resort to our empirical remedies; that is, to gene¬ 
ral or specific tonics, stimuli, or sedatives, or to various combina¬ 
tions of such remedies; with the view of removing, as far as we 
are able, the immediate urgent symptoms, and of restoring the 
languishing vital powers. In conjunction with these remedies, 
the secondary effects of the mal-assimilation always present in 
such derangements, »Bhould be attended to and obviated by appro¬ 
priate counter-agents. Of the secondary derangements, as we 
have saidj acidity is always one; though, as the acid developed 
is usually the lactic or some other destructible acid ; for the rea¬ 
sons formerly given, no less than from the remote situations in 
■which the acid is developed, alkalis are not so immediately bene- 
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£cial in tlie diseases under consideration, os they are in those af¬ 
fections in which their development is limited to the primm vi<B. 
On tlic contrary, in many of these cases, particularly when the 
spleen is affected, the mineral acids, combined with quinine and 
iron, are often found most beneficial. 
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CHAPTER III. 


GENERAL OBSERVATIONS ON THE PATHOLOGY OK ALBUMINOUS 
ASSIMILATION AND SECRETION. 


Although the assimilation of albuminous principles, in some 
form or other, is probably requisite to all the more perfect ani¬ 
mals, and cannot bo long, if at all, suspended without destroying 
their existence; yet, as far as regards the human subject, the 
2>rimary assimilation of animal albuminous matters may cer¬ 
tainly for a time, if not altogether, be dispensed with. Whether 
the primary faculty of assimilating vegetable albumen or gluten, 
and the caseous principle of milk, can be permanently suspended, 
is not known; but my belief, as just stated, is, that the function 
of assimilating albuminous matters, taken in its general sense, 
like the function of assimilating the organised saccharine princi¬ 
ple, is neyer entirely suspended; in other words, that the com¬ 
plete suspension of this function is equivalent to the death of the 
organised beiag. 

The phenomena and symptoms attending the non-assimilation 
and mal-assimilation of albuminous matters, vary so remarkably, 
that their general relationship will be better understood after they 
have been described in detail. We shall proceed, therefore, at 
once, to describe the most remarkable derangements resulting 
from the causes stated ; and as these derangements are most pro¬ 
minently marked, or at least are best identified, by the changes 
they induce in the urinary secretion; we shall make the changes 
thus induced in the urinary secretion the basis of our arrangement 
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and description. In other words, we shall consider the urinary 
derangements as constituting so many distinct diseases, under the 
following heads or sections. 

Section a. Derangements of the assimilating processes, accom¬ 
panied by excess or deficiency of urea in the urine- 
h. Derangements of the assimilating processes, accom¬ 
panied by the presence of albuminous matters in the 
urine. 

c. DerangomentB of the assimilating processes, accom¬ 
panied by the presence of lithic acid and its com¬ 
pounds m the urine ; and, 

d. Derangements of the assimilating processes, accom¬ 
panied 'by the presence of cystic oxide, xanthie 
oxide, hippuric acid, &c., in the urine. 

r 

In a review of these four classes of derangements, at the end 
of the chapter, the nearly allied subject of Struma will be briefly 
considered. 


Section a. Of an Excess and Dtficiency of Urea in the Urine. 

Before the first edition of this work was publudied in the year 
1821, the diseases connected with a derangement of the quantity 
of urea in the urine were little understood, and seem to have 
been confounded with other diseases. Since that time they have 
attracted more attention; though even yet they lAtve not obtained 
that consideration among medical men which their importance 
demands. 

Of Affections connected with an Excess of Urea in the Urine. 
—The proportion of urea in healthy urine is such, that on the 
addition of nitric acid, at ordinary temperatures, no crystallisation 
takes place till the urine is concentrated by evaporation. In a 
variety of cases, however, the quantity of this principle is so in¬ 
creased, that crystallisation takes place on the addition of nitric 
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acid, -witbout any previous concentration of the urine; and in 
many such cases, on analysis, we find that this excess of the urea 
is not only absolute hut relative; that is, the quantity of urea in 
the urine is not only absolutely greater than natural, hut relatively 
far greater to the other ingredients, than it is, or ought to be, in 
tlie healthy secretion. Now this absolute and relative excess of 
urea in the urine gives occasion to two forms or rather modifica¬ 
tions of disease, which, as in diabetes, are chiefly distinguished by 
differences in the quantity of urine passed, viz. Excess of urea 
tcilhout diuresis ; and Excess of urea with diuresis. These two 
forms of disease, precisely as in diabetes, wfthout or with diuresis, 
sometimes (gradually pass into each other in the same individual; 
and in fact they seem to differ from each othe/r little more Uian in 
degree. In the first form of the disease, the quantity of urine 
passed seldom much exceeds the* healthy standard ; anditi this case 
the quantity of urea is both absolutely and relatively greater than in 
health. In the second form of the disease, the quantity of urine 
is sometimes excessive ; and in this instance the quantity of urea, 
in a given specimen of urine, may he less than in health; though 
the quantity of urea relatively to the other ingredients may be 
greater than natural; and the absolute quantity of urea passed 
in a given time, may thus, as in the other modifications of the 
disease, exceed the natural standard. Before the period above 
mentioned, as just stated, neither of these forms of disease seems 
to have been distinctly recognised; and the second form in parti¬ 
cular, when it attracted attention at all, was usually confounded 
with diabetes, v . 

It will he proper to notice, before we proceed, that when the 
specific gravity of the urine is high—for example, above 1*030— 
the absolute pnoportion of urea, in common with the other prin¬ 
ciples, is necessagly larger than natural; and in this case, spon¬ 
taneous crystallisation will frequently take place in such urine on 
the addition of nitric acid.* This concentrated state of the urine 

* I have reason to believe than when large quantities of the citrate (and 
perhaps other salts) of ammonia are tedeen by dyspeptic patients, it is some¬ 
times converted into urea. The greatest excess of urea 1 ever saw, occurred 
m the urine of a dyspeptic hypochondriac who was in the habit of taking 
large quantities of the citrate of ammonia. On leaving off the ammomacal 
salt, the quantity of urea immediately became and continued normal. 

" 8 
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is nut of un&eqnent occurrence in dyspeptic And febrile affections; 
and depends on a diminished secretion of water only. Hence, 
though this abundance of urea, as in all other cases, may be con* 
sidered as indicative of disease ; yet in such instances it is ob* 
viously no more indicative of disease than the abundance of the 
other principles, and consequently leads to no particular plan of 
treatment; which must be regulated by the general nature of the 
affection. 

In other instances, not ooly an absolute, but a relative excess 
of urea is occasiouafly present in the urine. This happens, for 
instance, occasionally In the urine of children, as well as of adults, 
when the secretion abounds in unnatural deposites ojf lithate of 
ammonia, oxalate o^ lime, &o., or of the triple phosphate of mag¬ 
nesia and ammonia. In such cases, however, more obvious and 
urgent symptoms are commonly present, and these become so 
prominent as to constitute the characteristic feature of the derange¬ 
ment. Hence the symptom of an excess of urea, though impor¬ 
tant, must be considered as subordinate; and our practice, as be¬ 
fore, must be regulated by the more prominent and characteristic 
symptoms of the disease. 

In the first form of tlie disease now under consideration, dis¬ 
tinguished by the presence, botli of an absolute and relative excess 
of urea, the average specific gravity of the urine seems to be a 
little above 1*020 ; and occasionally to vary from 1*015 to I'OSO, 
or even higher. Most generally the secretion is transparent, and 
pale coloured ; but occasionally it assumes somewhat the appear¬ 
ance of porter diluted with water; and this variety in colour not 
unfrequently takes place in the urine of the same perspn. When 
lirst voided, the urine reddens litmus“Taper, and consequently has 
the usual acid reaction of healthy urine. For the most part also, 
as just stated, it is entirely free from sediment, except, the mucoi\s 
cloud invaiiably present in the secretion ; and the only remarkable 
property which it appears to possess, is that of containing so 
much urea as to speedily form a crystallised compound on the 
addition of nitric acid. Urine containing a large proportion of 
urea, is prone to decomposition, and in warm weather, therefore, 
generally soon becomes alkaline. 

Those who are subject to this form of the di.sease, hj^ve usually 
a frequent and urgent desire of passing water both by night and 
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day.This /fefjiitBiit desire" of passing' water, which seems to be 
principally oec'Amoned by an' irritable .sensation referred to tho 
neck; of the bidder, and occasionally extending along the urethra, 
is sometimes also referable, in part, to actual diuresis; that is, 
to an increased quantity of urine in the bladder; though it can 
be rarely ascribed to this cause alone, as the quantity of urine 
passed at one time is often by no means large.. In almost every 
instance, however, even of tho form of disease now under con¬ 
sideration, which has fallen under my^otice^ tho quantity of urine 
voided in a given period, as in twenty-four hours, has appeared 
to be somewhat above the natural standard. The quantity also 
is particularly liable to bo increased by causes which would 
scarcely affect a person in perfect health, at least in the same de¬ 
gree ; such as by a chilly state of the atmo-.phere, mental emotion 
or excitement, &c. 

Besides the symptoms immediately referred to the urinary 
organs, there is sometimes a sense of weight or dull pain in the 
back, accompanied by a disinclination to bodily exertion. The 
patient also complains of more or less uneasiness in the assimilat¬ 
ing organs, though the tongue usually presents nothing peculiar, 
and there is no remarkable thirst; nor craving for food; nor ema¬ 
ciation. Moreover, the functions of the skin appear to be little 
deranged ; hence perspiration, from ^le fatigue it is apt to produce, 
often readily takes place under exercise. In short, though there 
is great susceptibility to derangement, as well as to actual disease 
of the assimilating and other functions, I am not aware that any 
one derangement of any one organ can with certainty be pro¬ 
nounced to be characteristic of an excess of urea in the urine. 

In tho second modification of the disease, in which the quati- 
tity of urine passed is excessive; besides most of the symptoms 
above enut^eratefl in on aggravated form, there exist more or less 
of thirst and^inorbid craving after food. The patient .likewise 
complains of general coldness and great bodily weakness. In 
some instances also fhere is considerable emaciation ; though not 
to the same Remarkable extent as in Diabetes. 

The cau^s predisposing to an excess of urea in the urine, seem 
to be nearly allied "to those predisposing to diabetes; hence the 
ten4ency to* the disease, like the tendency to diabetes, is probably 
often - inheritejd. With such an inherited or constitutios^al pre- 
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dispoffltion, a variety of circumstances, haviug no common cba* 
racter, except that of alike enfeebling the vital powers, and more 
especially the spinal nerves, will, as in diabetes, give occasion to 
the development of an excess of urea in the urine. Among such 
circumstances I have observed an abuse of the sexual powers in 
early life as one of the most frequent. Next to this has been 
long-continued and severe dyspepsia from inattention to diet; in¬ 
temperance in the use of fermented liquors; mental anxiety; mer¬ 
curial irritation, «&o.: while'in several instances I have not been 
able to elicit from the patient any circumstance to which the dis¬ 
ease could be reasonably referred. 

Most of the subjects of the disease in the forms above de¬ 
scribed, which I have hitherto seen, have been middle-aged men, 
of tliin and spare habit, with a sort of hollow-eyed anxiety of 
expression in their countenance; flnusually nervous and suscep¬ 
tible, but by no means always hypochondriacs; and free also 
from gout, and, as far as could be ascertained, from structural 
disease of the urinary or of any other organs. In general, the sub¬ 
jects of the slighter form of the disease had been induced to apply 
for medical advice, not so much from actual suffering, as from the 
inconvenience of the disease, and the dread of its ending in some- 
tliing worse : while those who laboured under the severer forms 
of this affection, imagined that their disease was diabetes, and had 
been sometimes treated accordingly by the medical men they had 
consulted. Perhaps it may be worth while to mention, that 
though in’ various uterine affections, 1 have repeatedly seen a 
temporary excess of urea in the urine ; I have hitherto only met 
with one well-marked instance of the permanent disease in a 
female. 

With respect to the proximate cause or intimate nature of the 
disease; I have been long of the opinion that it depends on de¬ 
rangements of the secondary assimilating processes, molfe fre¬ 
quently than of the primary; and that the chief source of urea 
in the system is that peculiar modification of the albuminous prin¬ 
ciple distinguished as gelatine; which, as is well„knowfa, is not 
found in the blood, nor in any previous stage of tffe assimilating 
processes; but is developed only during the secondary assimilatr 
ing processes. To the same source we have referred part the 
sflffioharine matter in Diabetes; also the lactic and other , acids 
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immediately allied in composition to the saccharine principle; 
(that is, composed of carbon and water;) or derived from the 
saccharine principle, as the oxalic acid, &c.; all which principles 
seem to be complementary to urea and its derivatives; in other 
words, the gelatinous principle is changed into urea and its deri¬ 
vatives on the one hand, and the saccharine principle or its con¬ 
generous acids and derivatives on the other. This apparent re¬ 
lationship between the different principles mentioned, has induced 
me to consider the present disease in immediate connexion with 
Diabetes, and the diseases associated with unusual development of 
the lactic acid, &c., in the last chapter; of many of the phenomena 
of all whi<^ diseases it offers an explanation. The same relation¬ 
ship will also enable us to explain the fact, now I believe uni¬ 
versally admitted by physiologists; that the greater portion of 
the urea found in the urine is not formed in the kidneys, but else¬ 
where in the system; and tliat these organs arc little more than 
the outlets, by which, as an excreted principle, urea is removed 
from the economy.* 

If I might venture to express an opinion founded on the ex¬ 
perience of the last twenty-five years, since I first recognised the 
disease, I should say that the present affection is rare; for where 
I have seen one decided case of an excess of urea in adults, I have 
seen twenty cases of diabetes.t There is reason, however, to be¬ 
lieve, that this unusual occurrence of the disease is more apparent 
than real; and that, in a great variety of instances, patients do not 
apply for medical advice till the complaint has merged into dia¬ 
betes or some other disease, to which it often constitutes the tran¬ 
sition stejj. That the disease, if permitted to proceed unchecked, 
or if injudiciously treated, passes into diabetes or some other fbr- 

* I do not belieyi that the kidneys are entirely passive with reference to 
this ppint} and think it not improbable that in some instances imperfectly 
developed urea may be formed in the system, which, in subsequently passing 
through the kidneys, is reduced to the crystallized form. Indeed it is most 
likely that in the healthy condition of the system this is the rtile; as it seems 
to be with respect to litbic acid. The salts of ammonia also, which in certain 
cases of severe dyspepsia, appear to escape the assimilating processes, may 
perhaps in some instances be converted into urea in passing through the 
kidneys. See note, page 95. 

I* The second form of this disease in particular, is so rare, that no instance 
of H has occurred to me since the last edition of this work was published. 

H 2 
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midnblc disease, (perhaps the disease to he- next consi¬ 
dered,) 1 have the strongest presumptive evidence, both from 
observation and analogy; but I have hitherto had no positive 
proof of such a termination; for every instance of the affection 
which I have yet seen in adults, has yielded more or less readily 
and completely to the means recommended. 

Treatment .—In the first place, with respect to diet; this 
should be light and nutritious, but not stimulating; and in gene¬ 
ral should consist principally of animal and farinaceous matters. 
If the patient has boon accustomed to the use of fermented liquors, 
a small quantity of the more generous wines, or sound porter, may 
be allowed ; but all diluent and diuretic fluids should bq abstained 
from as much as possible; and he should avoid indulging his 
thirst, the gratification of which, as in Diabetes, will only aggra¬ 
vate the disease. Moderate exerciSe, either on foot or horseback, 
will be proper; but fatigue, both bodily and mental, should be 
carefully shunned ; and, as far as it is possible, the patient should 
endeavour to divest himself of mental anxiety of every descrip¬ 
tion. 

From the various forms which tliis disease assumes in different 
individuals, no plan of medical treatment can be laid down that 
will be found strictly applicable in all instances. The groat prin¬ 
ciple to be kept in view is to do no harm by rough treatment. 
Calomel pills, black doses, and saline purgatives, are calculated 
to do infinite mischief, and will probably render a manageable 
disease perfectly unmanageable. Hence, though the use of pur¬ 
gatives and alterative# is often indicated, and even necessary, more 
especially in the earlier stages of the disease; they npist be em¬ 
ployed with caution, and their effects carefully watched.,, lii both 
forms of the disease, and particularly in the second, sedatives are 
usually required, and of these opium is the chie& With the seda¬ 
tives may be conjoined such tonics as seem to be suited to the 
individual habit; and as the complaint recedes, and the health 
becomes re-eata h^ ^ed. the sedatives may her gradually withdrawn. 
Such are the principles of the treatment 1 have usually found most 
beneficial; th^i details, of course, must be suited to the circum¬ 
stances, according to the judgment of the practitioner. 

The following cases are given as illustrations of the two forms 
of the disease in adults ; and of the modes of treatment. 
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£X<;£SS ojb' UREA. Cases. 

. The subject pf the first case, which originally drew my attention 
to the disease, was a gentleman about forty years of age, whose 
general appe^ance and history coincided precisely with those 
above given in our general description of the disease. He had 
been subject to the complaint a considerable time, but latterly had 
become worse, and he had now a frequent desire to pass water ; 
especially when under the influence of mental agitation, or when 
exposed to the cold air. The urine was generally of a brown 
porter colour, and not much more aflundan^ than natural. The 
specific gravity of the specimen 1 examined was 1-0237. In 
this specimen the quantity of urea was most strikingly abundant; 
and there Was also a little lateritious sediment. He informed me 
tliat he occasionally passed urine of a very pale colour; and when 
this happened, the quantity was greater, and the specific gravity 
probably lower. He had no thirst; and the functions of the skin 
appeared to be natural. He had lately, however, recovered from 
a feverish attack, and he felt occasionally an uneasiness in the 
region of the liver ; the tongue also was slightly furred, and the 
bowels irregular. From these symptoms I at first supposed the 
disease was nothing more than a common case of dyspepsia, con¬ 
nected with derangement of the hepatic system and general health; 
and accordingly ordered him mercurial alteratives with purgatives, 
and the usual means qomnionly resorted to on such occasions. 
About a month afterwards I again saw him. The urine was now 
free from sediment, and its specific gravity was reduced to 1-019; 
but it still exhibited the same brown colour, and the same great 
excess of urea as before; and though hl^ general health was 
evidently improved, the urinary complaint was in no degree dimi¬ 
nished ,:?‘He was ordered a bitter infusion, containing the liquor 
potasses and opium; and directed to regulate his bowels by the 
occasional use dt the alterative laxatives previously prescribed. 
Under this plan the complaint became better in a few days ; and 
m three weeks afterwards, when I again saw Mm, was very consi¬ 
derably improved. I'ho urine, indeed, preseipid "flie same ap¬ 
pearance as before; but its colour was lighter; its specific gravity 
reduced to 1*0166; and the proportion of urea, though still 
excessive, was diminished. By persevering in the plan mentioned 
for some time, he became almost entirely free from the complaint; 
aad continued well for some months; when it returned again in a 
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slight degree. Similar means were again had recourse to, and 
the disease again yielded; after which time it returned at inter¬ 
vals of some months, (more frequently daring the winter,) but 
always gave way on the use of opium in very moderate doses, as, 
for example, gutt. x or gutt. xii, of the tinct. opii in a glass of 
soda water once or twice a day. Tliis state of things continued 
for a considerable time, the urine never becoming absolutely 
natural. He then consulted me about the propriety of marrying 
—a step which I strqngly rfrged him to take. For several years 
after this I heard nothing of him; when he come to me on 
account of some dyspeptic symptoms. The urine was still unna¬ 
tural, but on the whole improved; and he stated that sc^on after I 
last saw him he had followed my advice and married, and had now 
three children, with every prospect of more. 

The second case I shall recite* is one that occurred to Dr. 
Elliotson, at St. Thomas’s hospital; who furnished me with the 
urine for examination every week, so as to enable me to ascertain 
the effects of the remedies employed. 

March Cth, 1819.—Bodman, aged fifty-five. Symptoms re¬ 
sembling those of Diabetes. There is constant craving for food; 
a sense of cold over the whole body; and a frequent desire of 
passing urine; which in twenty-four hours amounts to sixteen 
pints. 

The urine of this man was pale-coloured; its specific gravity 
was 1*020 ; and it contained a very large proportion of urea; but 
not the least particle of saccharine matter. On standing, it 
also deposited crystals of lithic acid. Ordered —opii gr. his 
die.* . 

March 20.—Feels much better. Urine reduced to two pints in 
twenty-four hours. Pergat. 

The urine was now somewhat deeper coloured^ and deposited a 
copious, sediment consisting partly of lithic acid crystals, and 
partly of lateritious sediment. Its specific gravity was increased 
to 1*0844; evidently from its having beconie more concentrated 
than natural. The quantity of urea was abundant, but not in 
the proportion in which the urine was concentrated. 

This man became so well shortly after the above date, that he 
did not return to the hospital till 

* Opium in this case was ordered by Dr. E.. on the supposition that the 
disease was Diabetes. 
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August 19.—Disease returned six weeks ago. Feels as ill as 
ever—very weak. Bowels costive. Quantity of urine in twenty 
four hours about four pints. Ordered— opium as before. 

The urine was now transparent. Its specific gravity was 1.033, 
and urea was abundant. 

Under the above plan he again speedily became better, and soon 
afterwards ceased to attend at the hospital. In September of the 
following year, however, he again applied to Dr. E. on account of 
another and very different disease. Ilho specific gravity of the 
urine was now 1.0383. It abounded in lithic acid, hut contained 
no excess of urea ; and he had been quit<f free from his former 
complaint ^or upwards of twelve months. With the subsequent 
history of this person I am unacquainted. 

Tlieso cases may be considered as illustrative of the two ex- 
treme forms of tliis disease ; • which, probably, for the reasons 
already stated, appears to be rather uncommon as an idiopatliic 
affection. A variety of intermediate grades of the disease have, 
however, occurred to mo, some of which have been distinctly 
marked; others complicated with different complaints requiring 
peculiar treatment. In one instance, the affection occurred in a 
young man, whose motlier and uncle had died of diabetes. In 
another, it accompanied a deposition of the phosphates in the 
urine. In several instances, I have found an excess of urea 
associated with epilepsy, and other nervous affections. Hence, in 
whatever circumstances an excess of urea in the urine may bo 
found to occur; whether as denoting a peculiar state of disease, 
or as complicated with more urgent derangements, it is always a 
symptom of such importance, that it ought to be known to the 
physician; who, if he has duly studied its pathology, will gene¬ 
rally be able to apply his knowledge, either directly or indirectly, 
to the patient’s advantage. 

Of affections generally connected with a Deficiency of Urea 
in the Urine. — If we suppose the extrication of urea feom the 
system to be as necessary to the well-being of all the more perfect 
animals, as the extrication of carbonic acid from the lungs; it is 
probable that there is no state of existence compatible with life, 
in which urea, or its equivalent, carbonate of ammonia, does 
not exist in the urine. This accords with my experience ; for 
I have never found a specimen of urine, which, when recently 
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passed, did not, on examination, prove to contain more or less 
of urea, or of its equivedent, carbonate of ammonia. There are, 
however, several .forms of disease,, both in adults and in children, 
in which the proportion of urea is not only absolutely, but rela¬ 
tively, less then in healthy urine ; and though these forms of dis¬ 
ease are rarely of that distinct character as to be pronounced 
idiopathic; and in fact are often, referable to other forms of urinary 
disease ; yet it may not be deemed superfluous to bring together 
under one head, and in a summary form, a few of the more 
remarkable of these forms of disease. 

With very few excejftions, a prominent symptom of all the dif¬ 
ferent forms of disease to be now considered, is diur^is. That 
is, the quantity of urine passed is not only greater than natural; 
but often much greater tlian it ought to be. These diseases, like 
the preceding, are somewhat difierent as they occur in adults, and 
as we formerly described them in young children. 

Deficiency of urea, accompanied by diuresis in adults, may be 
considered under the heads of diuresis intermittens, and diuresis 
continua. Perhaps the nearest approach to an entire absence of 
urea in the urinary secretion, occurs in hysteria. Hysteric 
diuresis, however, is distinguished by being occasional ; while, in 
the intervals, urine is often passed containing a greater propor¬ 
tion of urea than natural. Hysteric urine has often a specific 
gravity scarcely exceeding that of spring water; and as passed, 
is limpid and colourless, and nearly free from sensible properties 
of every kind. When much concentrated, however, by evapora¬ 
tion, hysteric urine always, according to my observations, displays 
sensible colour and odour; and if examined in tliis condition, not 
only yields traces of saline matters, but of urea. Hysteric urine 
has sometimes a disagreeable odour when passed; and in almost 
all instances soon acquires a putrid smell, like* that of cabbage 
water; becomes more or less opake; and deposits crystals of the 
triple phosphate of magnesia and ammonia; especially in warm 
weather. Urine of this description is not •exclusively passed by 
hysteric females; but is occasionally voided by individuals of the 
other sex. In general the affection requires no specific treatment, 
but yields to appropriate remedies in common with the other 
symptoms of hysteria. It may also be remarked, that many 
nervous individuals, who cannot be said to be hysteric, or to be 
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subject to auy urinary disease, often pass largo quantities of 
limpid urine on exposure to cold, and to various other exciting 
influences; but such urine generally difiers from hysteric urine in 
being only very dilute healthy urine ; while in hysteric urine the 
relative proportions of the ingredients are always deranged. This 
form of diuresis, however, probably runs into hysteric diuresis by 
such imperceptible grades, that it is not possible to draw the line 
of distinction between them. I am not aware that the intermittent 
form of diuresis, connected as it usually is with mental emotion, 
occurs in young children. 

Besides hysteria, and the afibcfions here alluded to, a variety 
of diseases, strictly spealsing of a urinary character, are likewise 
subject to occasional diuresis. Of some of these we have already 
spoken ; and of those which remain to be noticed in subsequent 
chapters, we may mention certain forms of albuminous urine; of 
acidulous and alkaline urine; of urine depositing the phosphates, 
&c., all of which will be fully considered when we come to speak 
of these subjects. My object in mentioning them here is chiefly 
for the soke of analogical illustration. 

The diseases confounded by authors under the general name 
of diabetes insipidus have been probably, as already stated, very 
various in their nature. In some instances they appear to have 
been referable to that class of diseases connected with an excess 
of urea ; at other times tliey seem to have belonged to forms of 
disease to be subsequently mentioned. Most generally, however, 
they appear to have been referable to the class of diseases to be 
now considered; and which may be included under the general 
definition of diseases in which tlie quantity of urine passed within 
a given time is always greater than natural; while the quantity 
of urea contained in the urine is relatively less than in healthy 
urine. • 

In this class of diseases the urine voided in a given time is 
constantly much above the healthy standard; the patient usually 
drinking in proportion. Cases are related, in which the quantity 
voided in twenty-four hours has amounted to twenty pints, or 
even much more; and that for a long time togetlier. In these 
cases the urine is almost as colourless as water; at other times 
it is of a very light straw colour; and its specific gravity in these 
instances is found to vary from the specific gravity of spring 
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water, (that is, 1*001 or 1*002,) to 1*008 or 1*010. The more dilate 
specimens of urine are commonly quite neutral; but the heavier 
specimens have sometimes a faint acid reaction. The proportion 
of urea, as compared with that of other ingredients, is usually 
less than natural; hence such urine, on being kept, often acquires 
a putrid or sour, rather than an ammoniacal smell. There are 
many exceptions, however, to this observation, even in the urine 
of the same individual; for, on account of the rapid and incessant 
action of the kidneys, fluids taken into the stomach are absorbed, 
and elicited as urine hlmost as soon as they are swallowed; hence 
the qualities of the uride are liable to be much influenced by those 
of the fluids taken. 

The constitutional symptoms in these diseases are subject to 
considerable variety; but there is always great thirst ; a dry state 
of the skin ;* and usually a constipated state of the bowels. In 
most cases, there is an uneasy sensation referable to the stomach, 
accompanied by a morbid craving for food; at other times this 
sensation merges into nausea, and there is a perfect indifference 
to solid matters; which are almost immediately ejected by vomit¬ 
ing. There are also more or less of emaciation; depression 
of spirits; and groat muscular debility, with all their conse¬ 
quences. 

Of the causes, predisposing or proximate, of this affection, 1 
fear little can be said in addition to what has been already stated. 
Diuresis in this, as well as in all its other forms, has been supposed 
to occur most frequently in individuals of a nervous temperament, 

* As in diabetes, the quantity of urine passed often appears to exceed the 
fluids taken. In such instances absorption must take place through the skin 
or lungs, dr both. Or. Watson gives a remarkable and well-authenticated 
instance of this, as occurring in a boy of eleven years old,.-who laboured 
under the present affection, and passed nineteen pints df urine daily of spe¬ 
cific gravity 1*002 or lower. This boy I saw through the kindness of Dr. 
W.,.Bnd suggested the abstraction of fluids, and at the same time wdghing. 
On making this experiment, it was found, that in»the course of an hour of 
complete abstinence, the boy became a pound heavier; and that on passing 
« {nht of urine at the end of the hour, he again recovered his original weight. 
Tlus pound of fluid, therefore, must during that short period have been 
imbibed from without. He left the hospital, after every means were tried, in 
the same state. See Iieetures on the Practice of Ph 3 rsic, by Dr. Watscn. 
Med. Gazette for June 10,1842. 
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as it is termed; and hence the present form of the disease seems 
to have been viewed somewhat in the light of a perpetual state of 
hysteria. There may be some truth in this remark; though 1 
think I have seen instances of the affection in which the remark 
has been inapplicable; and in which the nervous condition of the 
patient, if not produced, has been certainly much aggravated, by 
the perpetual harassment caused by the large flow of urine. 

According to my own observation, which seems to agree with 
that of others ; the present form of diuresis occurs in both sexes, 
and at different ages, though it seems to be more frequent in women 
and in both sexes about the middle period of life. Sometimes, as 
already stafed, it appears to be the natural consequence of the 
form of diuresis connected with an excess of urea. At other 
times it cannot be referred to any distinct cause. * My belief is, 
that it is often connected with, or leads to, incipient disease 
of the kidneys; and if this opinion be correct, it may occa¬ 
sionally pass into one or other of the forms of disease to be 
considered in the next section. 

The present form of diuresis, as it occurs in old people, particu¬ 
larly in old men, requires to be briefly noticed, before we speak of 
the prognosis and treatment. 

The diuresis of old people, and particularly of old men, is often 
accompanied by a deficiency of urea; but in all the instances in 
which I have hitherto noticed the affection, it has been associated 
with some apparent organic disease, either of the kidneys or neck 
of the bladder, or with both; to which, as causes, the diuresis 
appeared to have been chiefly referable. The urine in these cases 
is often alkalescent or slightly serous ; and hence the consideration 
of the affection, which can hardly be considered as idiopathic, 
properly falls to be spoken of elsewhere. 

Diuresis, with«a deficiency of urea, feom its deep-seated cha¬ 
racter, is generally a disease of great obstinacy, and yields with 
difficulty to medical treatment; even, when for a time it appears 
to give way, it is apt»to return from the slightest cause. As one 
of the most frequent terminations of the affection seems to be dis- 

I have Been the disease occur several times in individuals residing in 
very damp situations, surrounded by stagnant water; and who have at the 
®«ne time been exposed to much mental anxiety. 
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ease of the kidneys and its consequences; this fonn of diuresis 
generally proves fatal from dropsical effusion or coma. 

Treatment .—treatment of diuresis with deficiency of urea, 
as just stated, is exceedingly difficult, and the complaint often 
baffles all our attempts. Many of the observations applicable to 
diabetes apply to this form of disease also, and need not, therefore, 
be repeated; hence we shall confine our present observations to a 
brief recapitulation of the leading points. One of the first great 
principles to be attended t(f, is, as much as possible, to restrain 
the patient from drinking; for if he be allowed to drink ad 
libitum, it is in vain to hope for benefit from any plan of treat¬ 
ment. Another point to he kept in view, is to promote; cutaneous 
action. For this purpose the vapour bath and friction, assisted 
by the internal use of Dover’s powder, antimony, &c.; or, if the 
patient’s circumstances admit, remdval to a warm climate ; will be 
found highly serviceable. Tonics of every kind usually disappoint 
our hopes; and the more active tonics especially, often increase 
the thirst. As in diabetes, I have seen more benefit derived from 
the means above stated, joined to the judicious use of sound porter 
and a system of diet chiefiy consisting of animal and farinaceous 
matters, than from any other means. The bowels should be care- 
folly regulated; but I have obtained no permanent good from 
active purgatives. Active purgatives for a dme, indeed, divert 
the fluids to the bowels, and the urine, consequently, is diminished 
in quantity; but as soon as the effects of the purgatives cease, 
the diuresis returns in an aggravated form. 1 have occasionally 
seen benefit from the frequent application of blisters over the 
loins. It is proper, however, to observe that this affection varies 
so remarkably in different individuals, as to preclude the notion 
of any specific plan of treatment. As illustrations of the disease, 
generally, and of this remark in particular, I *give a summary 
history of the following cases. 

The first case 1 shall relate, occurred to me several years ago. 
The patient was a young gentleman, about twenty years of age, 
who had laboured under the affection for a long period, during 
which almost every means that could be devised by the most 
celebrated of our metropolitan physicians had been resorted to 
in vain. When I saw him, the symptoms were those of the 
affection as before described in their well-marked form ; and the 
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urine, which varied from six to ten pints in twenty-four hours, 
was transparent, of a pale straw colour, of a very low specific gravity, 
and deficient in urea. I tried different means without any decided 
benefit; but I subsequently learnt, that soon after I ceased to 
attend him, family misfortunes reduced him from a state of com¬ 
parative affluence to the necessity of exerting himself for obtaining 
the means of subsistence; that under this misfortune, the dormant 
powers of his constitution rallied, and his complaint gradually 
subsided; and finally that he became «o well as to be enabled to 
accept a situation in South America; since wliich time I have not 
heard of him. * 

The sec 9 nd case to be noticed, occurred in a female between 
sixty and seventy years of age. The affection commenced imper¬ 
ceptibly daring a residence in a damp situation and exposure to 
nffintal anxiety. After a few “weeks the quantity of the urine 
became so large as to attract her attention ; the thirst also began to 
be troublesome ; and, by indulging in the use of drinks, the 
quantity of urine rapidly increased to sixteen or eighteen pints in 
the twenty-four hours. In this state I first saw her. The urine 
was limpid and colourless; its specific gravity ranged from that 
of spring water to about 1‘005 ; and the urea and all the urinary 
ingredients were deficient in quantity. The symptoms were urgent 
thirst; a dry and brown tongue, witli imperspirable state of skin; 
almost complete loss of Appetite, at least for solid food; occasional 
nausea and vomiting; a deranged and constipated state of the 
bowels; great restlessness and want of sleep, with much emacia¬ 
tion and debility. She was put upon a plan of diet chiefly animal, 
with the moderate use of porter, and strictly enjoined to abstain 
from drinking watery fluids ; and by the aid of this diet, and of 
gentle tonics and aperients, she became so much better, that in a 
few weeks the thirst had nearly left her; and the quantity .and 
quality of the urine had assumed their natural condition. It is 
worthy of remark, that this patient suffered much frrom trouble¬ 
some boils during the progress of the disease; though I could 
detect no sugar in the urine. I have not since heard of this 
patient. 

* I have recently met mth another case in a youth of seventeen. Various 
means have been tried, but hitherto without success. 


7 
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Another case occurred to me under precisely similar circum¬ 
stances, in a middle-aged female. She stated that having been 
unexpectedly reduced to poverty, she went to reside with a friend 
in a low unhealthy situation, surrounded by stagnant ditches and 
sewers, on the banks of the Thames at limehouse. Soon after¬ 
wards she became much troubled with boils, and at length with 
diuresis, which made its appearance rather suddenly. The quan¬ 
tity of urine passed daily was very large, its specific gravity 
little above that of water, and the thirst intolerable. She was 
put on a plan similar to the above, but I did not learn the 
result. 

I have recently seen another case in which the patient, a married 
lady, has become pregnant. When I last heard of her the com¬ 
plaint continued without much variation* The case had existed 
for a considerable time with remis&ions, and was associated wJlh 
a cutaneous affection. * , 

For an account of the present forms of disease as they occa¬ 
sionally occur in young children, the reader is referred to the pre¬ 
ceding chapter, page 68. 


Section h. Of Albuminous Urine. 

Before the appearance of the second edition of this work, the 
subject of albuminous urine had acquired considerable notoriety 
in this country from the labours of Dr. Wells and Dr. Blackall; 
but since that period, an albuminous condition of the urine has 
attracted more than usual attention, both hcrei^nd on the conti- 
nent, and been the subject of much discussion, and of some con¬ 
troversy. Into this discussion it is not my intention to enter 
controversially; but after briefly alluding to what has been done 
in the inquiry, I shall proceed to give the result of my own expe¬ 
rience and views on the subject. 

The attention of the medical public was more particularly 
drawn to an albuminous condition of the urine and its conse¬ 
quences, by the publication in 1827, of Dr. Bright’s “ Beports 
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of Medical Cases*in one of the chapters of which work he 
attempted to prove, that an albuminous conditiou of the urine is 
frequently connected with a peculiar organic lesion of the kidneys, 
giving occt^ion to dropsy, and rendering the system^ in general 
obnoxious to various other affections, chiefly of oh inflammatory 
nature. The inquiry was soon afterwards taken up by Dr. Chris- 
tison, and by the late Dr. James Gregory of Edinburgh, whose 
observations generally corroborated those of Dr. Bright. Subse¬ 
quently the subject was investigated by Dr. Osborne of Dublin ; 
by M. Rayer, and M. Solon, in France; by Professor M. C. 
Forget of Strasburgh, and by many others "both in Great Britain 
and on tho jcontinent. The results of the earlier investigations 
were various ; some corroborating, others rendering doubtful, the 
accuracy of Dr. Bright’s. conclusions; though the majority of 
those who published on the disehse decided more or less .in favour 
of Dr. Bright. More recently the subject has been carefully 
studied by the aid of the microscope, and much additional and 
most important light has been thrown on the true nature of the 
affection. To these discoveries we shall have occasion to allude. 
In the mean time I may repeat, that I do not intend to take up 
the question controversially ; but availing myself of tlie experi¬ 
ence of others, in addition to my own, shall discuss the subject as 
if such controversy had never existed. 

In the former editions' of this work, T considered tho albuminous 
matters occurring in the urine as of two distinct kinds, viz. chylous 
and serous ; in the first case, the albuminous matters of the urine 
were supposed to resemble the albuminous matters in tlie chyle ; 
in the secoi\d case, the albuminous matters of the urine were sup¬ 
posed to bo identical with the albuminous matters of the blood. I 
also remarked, that distinctly defined instances of both these 
varieties of albuminous urine are rather uncommon ; and that by 
far the most frequent form which the disease assu&es, sepms to 
be of a mixed character; that is, the albuminous matters in the 
urine partake more or iess of both the chylous and serous charac¬ 
ters. To these opinions, which seem to be corroborated by recent 
observation, I still adhere; because I do not consider that the 
true pathology of this important class of affections can be 
explained without some such assumptions. I shall therefore con¬ 
sider the subject of albuminous urine generally under the heads 
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of Ghylo-seroits urine, and of Serous urine pvemising only, tliat 
these two forms of disease are supposed to gradually run into 
each other, so that no well-marked line of distinction can be 
drawn between them ; and that the second form of the disease is by 
far of the most frequent occurrence. 


‘ Of Chylo-serous Urine. 

\ 

Chylo-serous urine, in the sense we here employ the term, is 
distinguished by its white appearance, and by its undergoing, in a 
greater or less degree, spontaneous coagulation. The follomng 
observatioiis comprise a summary history of chylo-serous urine, 
and of the symptoms which usually accompany it; as well as of 
the principles to be kept in view in its treatment. 

Chylo-serous urine, when first voided, is always more or less 
white and opaque. In different individuals, however, and even 
in the same individual at different times, the colouf varies fi^m a 
pale opaloBo^t white, or amber, to milk-white. Both varieties of 
the secretion usually coagulate spontaneously. When the urine 
is simply opalescent, the coagulum formed is generally small and 
partial, and occasionally occupies the centre of the vessel as a 
contracted mass; like the coagulum of the blood in inflammation. 
When the urine is quite white and opaque, the whole coagulates 
into a tremulous mass like blanc mange, and assumes the shape 
of the vessel into which it is passed. The coagulum in both 
instances, particularly if removed from the vessel aq.d placed on 
a flat inclined surface, gradually separates into two portions—a 
fluid or serous portion more or less opalescent or milky, like the 
urine itself, and which when left at rest for a few hours frequently 
throws..up a creamy matter on its surface; and a very delicate 
fibrinous mass, small iM comparison with the original bulk of the 
coagulated mass, of a flesh-like appearande, and generally tinged 
more or less of a red colour, from the presence of the colouring 
inatter of the blood. Of these two varieties of chylo-serous urine, 
the first or opalescent variety occurs after long fasting; while the 
white and milky variety occurs soon after a full meal, as some 
houni after dinner. The serous portion of both varieties of urine 
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oontaios abundance of albuminous matter in various stages of 
development; that is, a large portion of the albuminous matter in 
the white variety of urine, consists of albuminous matters in a 
hydrated or incipient state, precisdy as it exists in the chyle; 
while the albuminous matter in the urine passed after fasting is 
in a more developed state, or less hydrated, and approaches in 
its properties to the albumen of the blood. In both varieties, the 
principle that chiefly causes the opacity or whiteness, is an oily 
matter in an emulsive form ; or, in thu white variety, the colour 
may in some way be partly associated with the incipient or hydrated 
albumen. The solid portion of the ooagulum is fibrine, in diffe¬ 
rent states^ of development or combination with water, like the 
albumen; while the red colouring matter is Identical with the 
colouring matter of the blood, but in a less perfect state of deve¬ 
lopment. The specific gravity Uf the serous portions of chylous 
urine varies in different instances from I'OlO to 1*020, or upwards, 
and it always contains urea, and the saline matters usually found 
in healthy urine. 

The constitutional symptoms attending this peculiar condition 
of the urine, are less marked and severe than might be sup- 
posedr In the slighter oases, feverish symptoms are usually pre¬ 
sent ; accompanied by a* sense of uneasiness in the back and loins. 
The tongue also becomes loaded and dry, and there is in conse¬ 
quence more or less of thirst; a dry and unnatural state of the 
skin ; and torpid bowels. In severe cases, the symptoms approach 
iliose of diabetes ; the thirst is more oppressive ; the appetite in¬ 
ordinate ; and there is some degree of emaciation and debility. 
In this form^ of the disease also, the patient experiences difficulty 
in passing the urine, owing to the formation of coagula in the 
bladder, which block up the urethra ; indeed I have seen this con¬ 
stitute the most troublesome symptom of the disease. 

The present disease may be said to be of rare occurrence,in this 
country; but in certain hot climates it i#not unusual. Thim I 
have been assured, that it is by no means uncommon among the 
negroes in some of the West India Islands.* It is stated also by 


* 1 am indebted for this fiict to Dr. Watson, who, in 1835, introduced me 
to Mr. Thomas from the Island of Bafbadoes, where he bad resided for ten 
years; during which time, Mr. T. informed me that he had seen at least a 
dozen well-marked cases of Chylous urine in Negroes. 


1 
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M. Bayer to occur frequently in Brazil. My omx limited obser* 
vations likewise, of which the following may be considered as a 
summary, corroborate the remark, that the disease is of greater 
frequency among the natives of hot climates. 

Either in my own practice or by the favour of different friends, 
I have now seen more or less of fourteen cases of this affection; 
and though little with respect to the complaint can be expected to 
be established from such a limited experience ; yet the following 
results may not be deemed‘altogether uninteresting. 

First. The disease occurs in both sexes before and after puberty. 
Of the fourteen cases,'five were males and nine females. In three 
oases, two males and one female, the disease occurred before 
puberty; of these three cases, one was a male infant of about 
eighteen months old. 

Secondly. Of the fourteen cases? eight occurred either in natives 
of hot climates, (East and West Indies,) or in individuals who had 
resided for many years in hot climates.* 

Thirdly. The general health suffers much less than might be 
expected. Two of the females, for instance, while labouring under 
the affection in a marked degree, became pregnant and brought 
forth healthy children. Hence the disease does not interfere with 
the generative functions; nor with the secretion or qualities of the 
milk. 

Fourthly. Of the fourteen cases, four are known to be dead. 
Of the remainder, five, I believe, are alive and well. Of the 
others I can give no account. In two of the fatal oases, the 
patients were cut off by acute attacks of inflammation of the ab¬ 
dominal viscera. The third patient, whose case will be subse¬ 
quently given as an illustration, died apparently in a state of ex¬ 
haustion and great emaciation, after labouring under the affection 


* Th« last case which occurred to me was in 1845, in a lady 68 years of age, 
a native of the West Indies. The complaint was first noticed about three 
months before I was consulted, and continued more or less in spite of all re¬ 
medies fill March 1847, when, without any assignable cause, it suddenly 
ceased, and up to this time, October, remuns absent, and she has recovered 
her usual appearance and health. I am indebted for a knowledge of this 
case to Mr. Gore of Bath, who agrees-with the patient herself in thinking, that 
“neither diet or medicine of any kind controlled or even modified the peculiar 
secretion from the kidneys.” 
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for nearly twenty years. The fourth case was that of a lady who 
laboured under the affection for many years, but I am unacquainted 
with the circumstances of her death. From these facts, as well as 
from the histories of the other cases, it is evident that the disease 
may last for a very considerable period without endangering the 
existence of the patient. 

Fifthly. The disease is not necessarily connected with organic 
lesion of the kidney; at least organic lesion appreciable by the 
senses. In one of the fatal cases which occurred under the care 
of Dr. Eoe, to whom I was indebted for the puticulars of the case, 
the body was inspected, and I had an opportunity of examining 
the kidney^ which was found to be perfectly healthy ; the kidney 
was exhibited at my Gulston Lectures, delivered at the College of 
Physicians, in 1831. The patient was a young girl of about 
fifteen years of age ; and the immediate cause of her death was, I 
understood, inflammation of the bowels. In another instance, £ 
had an opportunity of examining the urine passed in the morning 
and after dinner, within a few weeks after the disease, in its 
worst form, had been apparently arrested by medical treatment; 
and to my surprise I found both specimens perfectly free from 
albuminous matter; and, as far as I could determine, quite 
natural.* 

Sixthly. The causes of this affection, whether predisposing, ex¬ 
citing, or proximate, are imperfectly understood. If we may judge 
from the little that is known, we may say, that residence in a 
tropical climate predisposes certain individuals to the affection. 
The exciting cause, in one of my cases, was supposed to be the 
drinking of cold water while the person was warm; and in one or 
two of the other cases, exposure to cold seems to have had some¬ 
thing to do with the attacks. In the early stages of the affection, 
a tendency to inflammatory action in die system is sometimes pre¬ 
sent ; and indeed at all times, such an inflammatory state^ of the 
system seems to be easily induced. Yet it is remarkable, that 
in one case which I attended, and in which acute inflammation of 
die liver and phlogistic fever took place; the urine, during the 
continuanoe of the acute symptoms, lost entirely its chylous cha- 

lady whose case is here alluded to—a native of the East Indies, and 
in whom the disease first occurred twenty>one years ago —was recently aUve 
and in good health, 

I 8 
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racter. The same remarkable disappearance of the chylous symp¬ 
toms also subsequently occurred in the same patient, during the 
presence of severe ptyalism from mercury. But as soon as the 
inflammatory action and the mercurial excitement had ceased, the 
chylous condition of the urine returned, even worse than before.* 
The proximate cause of this affection seems to lie partly in the 
assimilating organs, and partly in the kidneys. The chyle, from 
some derangement in the processes of assimilation, is not raised to 
the blood standard j and Consequently being unfit for the future 
purposes of the economy, is, agreably to a law of the economy, 
ejected through the kidneys; but these organs, instead of disor¬ 
ganising, or reducing it to the crystallised state as usu ^; (that is, 
instead of changing the chyle into the lithate of ammonia,) permit 
it to pass through them unchanged. That this is a just view of 
the matter cannot, I think, be doubted ; for if the chyle was 
properly converted into blood, not chyle, but blood, ought to be 
thrown off by the kidneys. On the other hand, it may be stated, 
in proof that the kidneys are likewise affected ; that I have often 
found chyle in the blood, when a trace of albuminous matter has 
not been perceptible in the urine. In a healthy condition of the 
kidneys, therefore, even although chyle does get into the sangui¬ 
ferous system, it is not necessarily ejected as chyle; but, in pass¬ 
ing through the kidneys is subjected to the usual changes. The 
derangement of the kidneys, however, in this affection, appears to 
be purely functional; otherwise the urine could not possibly re¬ 
cover, as it sometimes does, its healthy condition. 

Treatment .—Of the treatment of this affection, very little can 
be satisfactorily stated. If there be obvious inflammatory symp¬ 
toms present, general or local blood-letting will be proper. In 
the more chronic states of the affection, local counter-stimuli may 
be applied ; but they seldom exert much hpnefioial effect. Thus 
I have^known a seton, when first inserted, seem to do good; 
but the affection, even under its full operation, has soon become 
as bad as ever. In the more chronic conditions of the disease 
also, 1 have seen the mineral acids and astringents, as alum, 
the acetate of lead, &c., arrest the affection for a while; though 

* In these instances, the disappearance of the chyle from the mine may be 
doubtless ascribed,%in some degree, to the small quantity of chyle formed 
daring the presence of the inflammatory attack, and the ptyalism. 
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it bas soon returned. The same is true of opium; which some¬ 
times causes a temporary suspension of the symptoms. On the 
other hand, the disease occasionally disappears of its own accord 
for years; and then again recurs, without any apparent cause; 
of wliich circumstance one or two instances have come to my 
knowledge. 

The following interesting case was given in the former editions 
of this work, and I now repeat it, with the sequel. The patient 
was a married woman, about thirty years of age. The disease first 
made its appearance in 1817, and proceeded* gradually. Her ap¬ 
petite was greater than natural, and she h&d some other symptoms 
of diabetes; but her general health seemed very little affected; 
and almost the only inconvenience of which she complained, was 
the difficulty of passing her water, owing to the coagula which 
fonned in the bladder, blockii»g up the urethra. 

November, 1818, I received three specimens of this woman's 
urine, namely, one voided in the morning; another a little after 
breakfast; and a third in the evening. 

The first specimen voided in the morning, consisted of a solid 
jelly-like mass, or coagulum, of a pale amber colour. This 
coagulum was of an extremely delicate texture; and on being sub¬ 
mitted to a gentle pressure, or even allowed to drain, parted with 
a large proportion of a serous fluid of the colour above mentioned, 
and at the same time became exceedingly reduced in bulk, and 
assumed the appearance of a red fieshy-like mass of a fibrous tex¬ 
ture ; which on examination was found to have all the properties 
of the fibrine of the blood, mixed with a few of the red particles 
of the same fluid. The specific gravity of the serous portion was 
I ‘019. Its smell was very faintly urinous; it did not affect litmus 
or turmeric papers; and though it contained a large proportion of 
albuminous matter coagulable by heat; it yielded distinct traces 
of the presence of urea. 

■ The second specimen, voided after breakfast, resembled the first 
in its general character; but differed from it in some minor par¬ 
ticulars. Thus, the serum was more of a whey colour; the fibrous 
coagulum was less, but more compact and firm ; and held en¬ 
tangled in its texture, a large proportion of the red particles of 
the blood. The specific gravity of the serum of this spemmen was 
only 1-0184; and it contained a considerable proportion of alba- 
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minous matter, not ooagulable by beat. It contained afso a sen* 
sible portion of urea. 

The third specimen, voided in the evening, after an early dinner 
taken about noon, was the most remarkable, and so closely 
resembled chyle in all respects, that I am doubtful, if it had been 
brought to me as a specimen of that fluid, whether I should have 
discovered the imposition. It consisted of a solid coagulum of a 
white colour, and assuming the. shape of the vessel like blano 
mange. On being submitted to a gentle pressure and permitted 
to drain, the residual* solid portion was, like that of the others, 
small in quantity, but‘whiter than the coagula of the other speci¬ 
mens. It was, however, intermixed'with strings of a fijmer con¬ 
sistence, and of a red colour. The serous portion was white and 
opake like milk; and on being heated and permitted to stand at 
rest for some time, threw up a substance on its surface very like 
the cream of milk, and which, like cream, was found to contain 
a considerable proportion of a butyraceous or oily principle. Its 
specific ^avity was 1*0175; and its smell was not urinous, until 
it had been concentrated by evaporation, when it became slightly 
urinous; and in this concentrated state, it yielded faint, though 
distinct traces of the presence of urea. It was not coagulable 
by heat, though it contained abundance of albuminous matter, 
chiefly, however, in that state in which it exists in chyle; and 
which I have denominated incipient or hydrated albumen. One 
hundred grains of this serous fluid evaporated to dryness, left 
about seven grains ; half a grain of which only was soluble in 
alcohol, and consisted of urea, a little fatty matter, and the 
other principles commonly found in all animal fluids; while the 
remaining six grains and a half consisted chiefly of the imper¬ 
fect albuminous and fatty principles above mentioned; with some 
salts. This residuum burnt with a flame; yielded an odpir 

somewhat like that of cheese; and left a coal difficult to inoilfe- 
« 

rate; but which when burnt was found to contain a oonsidendthe 
proportion of aiurthy salts, consisting chiefly-of the phosphate of 
lime. 

1 had an opportunity of examining this woman's urine after 
fasting 4wenty-four hours,, The coagulum was now much smaller 
in bulk, and seemed to contain more red particlos. The serous 
portion was nearly transparent, and possessed in a considerable 

10 
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degree the ooloor and other sensible properties of urine. Its spe¬ 
cific gravity was 1'021; and it was found to contain abundance of 
urea, and a large proportion of more perfect albuminous matter 
than either of the other specimens. 

The above remarkable case occurred to my fiiend Dr. Elliotson, 
to whom 1 was indebted for the opportunity of examining the 
urine. From particular circumstances, no plan of medical treat> 
ment was adopted: and Dr. E. lost sight of her, till November 
1822; a period of four years. At tbiy time she appeared in good 
health; but informed him that the urine had remained in pre¬ 
cisely the same state ever since he had last«eeen her, and still con¬ 
tinued so and that in the interim she had become pregnant, and 
borne a living child. I subsequently learnt from Dr. Elliotson, 
that this woman continued to suffer from the affection till 1836 ; 
when she died emaciated, after labouring under the disease for 
nearly twenty years. 

In the present state of our knowledge it has been deemed proper 
to treat of Chylous urine separately, chiefly for the reasons stated; 
but I have little doubt that the affection hereafter will be found to 
constitute a mere variety of one of the following forms of Serous 
urine. 


Of Serous Urine. 


Under this head are included the greater number of the diseases 
which, since the publication of Dr. Bright’s medical reports, have 
attracted so much notice. Strictly speaking, perhaps there are 
many varieties oS disease belonging to this head, differing in 
deg^e, and even in kind, from each other; but as in the present 
state of our acquaintance with these subjects, such varieties can 
with difficulty be distinguished; and as the distinguishing of them 
would perhaps lead to no practical utility ; I shall briefly consider 
the diseases connected with a serous condition of the urine as of 
two principal kinds or species only, each J^rther varied by the ac¬ 
cidental circumstances of quiescence and of itifammcUion. Hwioe 
oar subject may be &US presented: 
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Species a. Serous Urine; ifte Kidney in a ] var. 1 Quiescent. 

State of apparent Health. J var. 2 Injlamed. 

Species h. Serous Urine; the Kidney in a \ var. 1 Quiescent. 

State of Degeneration. J var. 2 Injlamed, 

Species a. var. 1. —Of Serous Urine ; the Kidney in a State 
OF APPARENT HEALTH ; Quiescent. 

In a perfectly healthy condition of the kidneys, both fnnctional 
and organic, perhaps it may be stated, that albuminous matter is 
never found in the urine. When, therefore, albuminous matter is 
found in the urine, we ‘may always safely conclude that some alte¬ 
ration from the normal condition of the kidneys is denoted. The 
question is, what is the nature of this aberration ? In reply to 
this question, it is generally admitted that certain organic derange¬ 
ments of the kidneys give occasiom to serous urine ; and the only 
point to be considered here is,—do mere functional derangements 
of the kidneys give occasion to serous urine ? 

In the Third Part of tliis volume, I have attempted to 
show that a distinct function of the kidney, which I have 
named the disorganising funclion^ exists; and that by means 
of tins function, the kidneys are not only enabled to separate from 
the system inorganiscd and crystallisable matters already existing 
in the blood; but are also enabled to disorganise (i. e, to reduce 
to a crystallisable condition) other matters existing in the blood, 
which the welfare of the economy requires should be removed from 
the sanguiferous system. Now, if we suppose this disorganising 
function of the kidneys to be teinjiorarily suspended; the albu¬ 
minous matters of the blood, which, in passing through the healthy 
kidneys, would have been converted into the lithate oi‘ ammonia, 
&c., will pass through these organs without suffering any change, 
and consequently appear as albuminous matterstf.n the urine; just 
as the chyle, under similar circumstances, was supposed, in a 
former paragraph, to pass through the kidueys unchanged.— 
Whether such a state of simple suspension of the functions of the 
kidneys ever takes place alone, without involving other parts of the 
system, I am unable to decide; but my belief at present is. that it 
does not; and that in all such instances, as for example that of 
chylous urine just alluded to, not only a condition of the kidneys 
exists, to which, for want of a better name, I must apply the epi* 
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tbet inflammatory ; but that other parts of the system (especially 
those connected with the assimilating functions) are likewise more 
or less involved in a similar condition; and that when this sup¬ 
posed inflammatory condition of these organs subsides, the kidneys 
resume, more or less perfectly, their natural disorganising func¬ 
tion ; and the albuminous matter, as a consequence, disappears 
from the urine. This peculiar condition of the system and tem¬ 
porary suspension of the nephritic function may be apparently 
produced by various causes; among wliich may be mentioned the 
effects of certain drugs, as mercury, canthafides, &c. A similar 
condition of the system seems also to be odbasionally produced by, 
or rather tp follow, attacks of fever: also by a state of pregnancy, 
by certain" indigestible articles of food; by violent mental emo¬ 
tions, &o.; under the operation of all which, as well as of many 
other similar causes, the urine has been found to be temporarily 
albuminous. There is a point, however, of great importance con¬ 
nected with this inquiry, to which I particularly wish to draw the 
attention of the reader, viz. that the causes mentioned do not 
invariably produce serous urine in all individuals ; tlie inference, 
therefore, must be, that in the persons liable to be so affected, 
there exists a sort of latent predisposition (incipient degenera¬ 
tion?) to kidney disorders; otherwise every individual ought 
to be similarly affected by the operation of the same causes; 
which, as just stated, is not, according to my observation, the 
case. From what has been stated then, the answer to the query 
above proposed will be,—^that in some individuals, the urine is 
liable to become albuminous from certain derangements of the 
system in general, and of the kidney in particular, which cannot 
at present ^e otherwise defined than ^afunctional derangements; 
though it is not improbable, that such assumed functional de¬ 
rangements may «partake of the character of incipient disease of 
the kidneys. 

Species a. Var. 2.— Of Serous Urine; the Kidney in a 
State of apparent Health ; Inflamed. 

The serous urine accompanied by acute inflammation of the 
healthy kidney, is generally transparent, or nearly so, when passed, 
but occasionally becomes opake and turbid on cooling. Its colour 
is usually much deeper than natural, and its specific gravity varies 
from I'OIS to r030, or more. For the most part, also, the qnan- 
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tity of urine passed by the patient in a given time, notwithstand¬ 
ing the frequent calls, is far below the healthy standard. At the 
outset of the most acute instances of the disease, the urine is 
sometimes without sediment; and, in a few rare instances, mixed 
with blood. The sediment deposited by acute serous urine, is 
usually of a deep brownish red colour; and consists essentially of 
the lithate of ammonia. In all instances on the application of 
heat (about 150® or 160®) acute serous urine becomes opake, from 
the deposition of albuminons matter. 

The constitutiondl symptoms accompanying acute serous urine 
are of a very formidable kind; and are always associated with a 
great tendency to anasarcous oedema, and serous inflammation. 
This form of anasarca has been long distinguished by the name 
of ir^flammatorif dropsy; and though it had been obscurely 
alluded to by preceding writers, may be said to have been first 
brought into general notice among English physicians, by the 
works of Dr. Wells and Dr. Blackall. Inflammatory dropsy 
usually comes on rather suddenly, and is preceded by chilliness 
and rigors, which are speedily followed by the well-known train of 
feverish accompaniments, viz. a full and hard pulse; heat, dry¬ 
ness, and soreness of the skin ; a state of anxious restlessness; 
and oppressive drowsy headache. The scanty and high-coloured 
urine above described is very frequently passed in small quantities 
at a time; and occasionally with more or less of irritation. There 
is a dull heavy pain in the loins, increased by pressure; and 
sometimes extending to the whole of the lower region of the ab¬ 
domen ; particularly to the groins. With these symptoms the 
stomach sympathizes; and there is almost always nausea, and 
sometimes vomiting; and pressure over the region of the stomach 
produces distressing uneasiness, or actual pain. After a few hours, 
or at most, a day or two, the face and extremities begin to swell; 
and by degrees the oedema extends, more or less, over the whole 
body. 'The urine is now still farther diminished in quantity; the 
drowsiness increases; and at length the patient becomes quite 
comatose; in which state, if active measures have not been taken 
in time, he usually expires; sometimes in convulsions. In other 
instances, serous effusion, accompanied by high inflammatory 
action, takes place into the chest or other cavities. This is at¬ 
tended by dyspnoea, &c., according as the chest, or other cavity, is 
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affected; and, after the most acute suffering, the patient rapidly 
sinks under the consequences; or, at the utmost, survives only to 
he miserable. 

This peculiar and acute form of disease may probably happen 
at all ages, and under all circumstances, from exposure to the re¬ 
quisite exciting causes. A degenerated condition of the kidneys 
undoubtedly predisposes to the affection ; but, as far as my own 
observation extends, (which seems to agree with the observation 
of others,) this form of disease oecurs most frequently in young 
and robust subjeets in whom no such predisposition could bo 
ascertained to exist, from exposure, under certain circumstances, to 
tbe combined effects of cold and moisture. Thus several instances 
have occurred to me, in which the patients, while in a state of in¬ 
toxication, had slept for some hours on the wet ground in the open 
air during severe cold. Other *causes mentioned by authors are, 
the drinking of cold fluids while heated; the sudden repulsion of 
erysipelas; of the acute exanthemata; of an habitual diarrhoea, 
&o. The proximate or immediate cause of the disease seems to 
consist in an inflammatory condition of the system generally, but 
involving the kidneys in particular.* 

The prognosis in this formidable disease, as above mentioned, 
is generally unfavourable. A large proportion of the cases termi¬ 
nate fatally, from the immediate consequences of the affection; and 
those who survive generally die, sooner or later, with all the symp¬ 
toms of degeneration of the kidneys, and serous urine in their 
worst forms, to be presently described. 

Nearly allied to the above state of disease is the anasarca^ which 
frequently follows scarlatina^ and more rarely the measles, urti¬ 
caria, and some other diseases particularly affecting the skin. In 
scarlatina, this form of dropsy usually comes on after the fever has 
begun to subside; that is to say, between two and four weeks after 
the first commencement of the eruptive fever. The appearance of 
the swelling is commonly preceded or accompanied by an increase 
of feverish symptoms, particularly towiurds night; the bowels 

* For an account of the microscopic phenomena presented by the urinary 
^iments in this and other forms of disease, accompanied by serous urine, 
the reader is referred to the conclusion of this section. 
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having continued costive, the urine scanty, and the skin harsh and 
dry. At this period, also, frequent vomiting occasionally occurs. 
In a short time the face, and particularly the eyelids, begin to 
swell, and this swelling extends more or less rapidly over the whole 
body. As the swelling increases, the patient usually becomes 
more torpid and drowsy; and, in some cases, symptoms indica¬ 
tive of effusion on the brain, or into the cavities of the pleura or 
peritoneum, take place. The urine now becomes still more scanty 
and high-coloured, is oftcs turbid, and generally passed at short 
intervals, in very small quantities at a time, with more or less of 
pain. The colour of‘the urine is occasionally brown, or is quite 
red ,* and in this case the colour obviously depends pn the co¬ 
louring matter of the blood. In almost all instances, however, 
whether it contains the colouring matter of the blood or not, the 
urine coagulates by heat, showing that it contains albuminous 
matter in solution. 

The exciting cause of this anasarcous affection has been sup¬ 
posed by some to depend, like the preceding, on exposure to cold 
and moisture; but, in many instances, it cannot be referred to 
this, or to any other satisfactory cause. The immediate cause seems 
to consist in an inflammatory state of the whole system, in¬ 
volving the kidneys in particular. The affection, to whatever 
cause it is to be ascribed, occurs much more fi*equcntly in chil¬ 
dren than in adults; and it is usually so much the more severe, as 
the preceding eniptive fever and sore-throat have been mild and 
favourable. 

With respect to the treatment of inflammatory anasarca, ac¬ 
companied by inflammation of the kidney, it may be observed 
generally, that active antiphlogistic measures are absolutely neces¬ 
sary. Blood-letting, general and local, must be resorted to ac¬ 
cording to circumstances, and particularly accoiding to the period, 
degree, and seat of the inflammatory action. If the patient be a 
young and robust individual, of sound constitution, blood-letting 
from the arm, and cupping over the loins, may be usually re¬ 
peated with excellent effect. If the patient be a person of pre¬ 
viously dissolute habits and of broken constitution, with probably 
unsound viscera, general blood-letting must be applied with 
greater caution, and cupping and leeches will be more appro¬ 
priate. Much may be learned on this point by a careful inspec- 
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tion of the blood first drawn. If the blood be dense, and abound¬ 
ing in colouring matter, blood-letting in general may be safely 
repeated ; if, on the contrary, the colouring matter be obviously 
deficient, and tlie blood be poor and watery, further depletion will 
hardly be proper. Another class of remedies to be resorted to, 
after, or in conjunction wtb, depletion, and which has been par¬ 
ticularly recommended in this affection, is diaphoretics. Of these, 
perhaps, the Dover’s powder is the most efficient; with which 
may be conjoined the use of the warm .bath, or, what is better in 
some instances, of the vapour or hot air bath.' The patient, also, 
in the intervals, should be most carefully* protected from the in¬ 
fluence of cold by warm clothing; and particularly by flannel 
next the skin. Other diaphoretics, as the various antimonials, 
the acetate of ammonia, &c., may be also occasionally resorted to 
with advantage. Calomel is a fioubtful remedy ; but in some in¬ 
stances may be advantageously combined with Dover’s powder, 
&c. Stimulating diuretics act unfavourably; particularly in tlio 
eturly stages of the affection. When the active symptoms of the 
complaint have been subdued by blood-letting; and the urine, 
as is generally the case, from the employment of this active re¬ 
medy, has become improved in quality and increased in quantity ; 
the more gentle diuretics may be often resorted to with advantage ; 
such are the acetate, citrate, or nitrate of potash, with the epir. 
tutheris nitrici, &o. The bowels should be kept open, and oc¬ 
casionally a brisk purgative may be given ; but there seems to bo no 
good attainable by constant purgatives; which may, in those 
instances in which the kidneys are severely affected, load to that 
harassing diarrhoea too commonly proving fatal in this class of 
diseases. "Wlien the patient, by these and other appropriate 
means, has been fortunate enough to recover from the immediate 
attack, it will be, absolutely necessary for him, for a long time, 
perhaps during the remainder of his life, to consider himself as 
an invalid; to live abstemiously and carefully ; to take 'regular 
and moderate exercise,; and, above all things, to avoid exposure 
to cold and wet. Indeed, if his circumstances admit, he may ad¬ 
vantageously spend the winter months in a warmer climate. 

The treatment of the anasarca occurring after scarlatina, &c., 
resembles in principle the treatment of the acute form of iuflam- 
iRatory dropsy above described If there be urgent symptoms of 



126 PATHOLOGY OF ALB OMINOUS ASSIMILATION AND SECRETION. 


inflammation, or of congestion, capping or leeches, near the part 
affected, should be resorted to ; and these means may be followed 
by the application of blisters, or other appropriate counter-stimuli. 
If the head be particularly affected, active depletion and cathartics 
will be proper. The diarrhoea which occasionally supervenes 
should be moderated, hut not suddenly checked. If this diarrhoea, 
as is sometimes the case, appears to depend on an inflammatory 
condition of the mucous membrane of the intestines, recourse may 
bo had to leeches, followed .by fomentations, &c., to the abdomen. 
If the diarrhoea be* the immediate effect of the irritation occa¬ 
sioned by feecal accubaulation, mild and efficient purgatives, 
as castor oil, &o., should be administered, so as to .completely 
get rid of the offending cause. The worm bath, both as a means 
of prevention and of cure, may be advantageously had recourse to 
in this affection, and the patient should be kept in a warm and 
uniform temperature, so as to promote a free action of the skin. 
When the more acute symptoms have subsided, diuretics may 
be usually employed with good effect; such as digitalis con¬ 
joined with the syrup of squills, the acetate of potash, ammonia, &c., 
according to the circumstances of the case ; and on the complete 
cessation of active symptoms, the citrate of iron maybe often advan¬ 
tageously added to the citrate of ammonia, or other diaphoretics 
employed. During and long after convalescence the effects of 
cold must be particularly guarded against. 

The consideration of the two preceding fonns of disease 
scarcely falls within our present design. I have been induced 
to give the above sketch of their history, with the view of point¬ 
ing out tlieir connexion and analogy with the chronic forms of 
serous urine, to be next considered ; many cases of wliich I have 
been distinctly able to trace to acute attacks upon the kidney, 
similar to those first described; as well as to that analogous attacks 
following scarlet fever. In those cases originating in attacks of 
scarlet iever, the anasarcous symptoms following that disease have 
been usually severe, and in some instances treated by large and 
active doses of calomel; which, no doubt, contributed its share 
towards the production of the chronic forms of the disease. 
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Species h. var. 1. — Of Serous Urine ; tJie Kidney in a state 
OF Degeneration. 

Before we proceed to consider this important group of diseases, 
it will be necessary to moke a few remarks explanatory of the 
sense in which we employ certain terms in common use ; as well 
as the principles of our arrangement. 

Organic diseases may be supposed to arise from two separate, 
but frequently co-operating causes, which, for the sake of distinc¬ 
tion, we may term degeneration and injlanineation. By degene¬ 
ration is understood those slow and indefineble changes occurring 
in all living structures, which appear to be connected with, or 
to result from, the gradual decay of the vital processes in general, 
and particularly of the processes of assimilation. Degeneration, 
therefore, is the natural and pniversal consequence of age; but 
it may arise in early life from a variety of causes, among which 
the most frequent are; first, an inherited and innate weakness of 
the vital powers, either as-they exist in the system generally, or 
us they exist in particular organs; as, for instance, in the kid¬ 
neys: secondly, an acquired weakness of the vital powers in 
general, or as regards the vital powers of particular organs pro¬ 
duced by a variety of slowly acting causes; such as long-con¬ 
tinued errors in eating and drinking; long exposure to the in¬ 
fluence of unhealthy situations; or of occupations unfavourable to 
the general health, &o.: and thirdly; an acquired weakness of the 
vital powers, either general or local, produced by the operation 
of acute causes; as acute inflammation, severe accidents, &c. 

The term inflammation is employed in its admitted sense, but 
as consisting of three kinds or grades, viz., acute inflammation, 
or inflammation in its most active form ; such os it more espe¬ 
cially exists in healthy subjects and in healthy structures: chronic 
inflammation, or that obscure state of activity, which, for want of 
a better term, we designate inflammation, and which id almost 
exclusively limited to degenerated structures: and congestive 
or adynamic inflammation, such as occasionally follows acute 
inflammation in healthy subjects; but much more generally takes 
place in unhealthy subjects; or succeeds to the chronic inflamma¬ 
tion of degenerated structures. 

Having thus defined the senses in which we employ the terms 
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degeneration and inflammation, we shall briefly state our reasons 
for adopting these peculiar views of tlie subject. 

Many of the continental writers, and particularly those of 
France, appear to consider inflammation as almost the only cause 
of organic disease; at least it is difficult to arrive at any other 
conclusion, provided they employ the suffix itis in its usual 
acceptation. Thus, in the excellent work of M. Eayer, the diseases 
to be here and elsewhere considered, are arranged under the heads 
of Nephritic, Pyelitis, Peri-nephritis, &o., according as the secret¬ 
ing portion of the'kidney, or the membrane lining its internal 
cavities, or covering its external surface, «&c., is found after death 
to be affected with signs of recent inflammation. Now, to me tliis 
view of the subject has always appeared unsatisfactory. That 
inflammation is the immediate cause of death in most of these 
diseases is not denied ; but grantii&g this, does the term inflamma¬ 
tion, even when qualified by the epithet chronic, or otherwise, 
rightly designate that comparatively quiescent state of the kidneys, 
wliich immediately preceded the fatal inflammatory attack ? In 
other words, cannot the deranged structure and obliteration of an 
organ by foreign deposites take place, or at least, having taken 
place, exist, independently of inflammation ? and are not the pre¬ 
sence of such morbid deposites in the intimate structure of an 
organ sufficient to account for its functional derangements ? That 
there is such a condition as chronic inflammation, and that such 
a state of chronic inflammation does, in some instances, exist in 
the kidneys, previously to the more acute and fatal attack, is not 
doubted ; but my decided opinions are, that in a large number of 
cases the previous quiescent state of the kidneys cannot, by any 
justifiable latitudinarianism, be designated by the term chronic 
inflammation; that the epithet structural degeneration more 
aptly expresses the condition of these organs s and finally, that 
this structural degeneration and the peculiar condition of the system 
which originally produced, and is now in turn aggravated by it, 
are quite sufficient to account for all the morbid phenomena of a 
purely chronic character. 

If these views be admitted, we may deduce from them the fol¬ 
lowing inferences: 

First. A degenerated condition of an organ, flrom whatever 
cause produced, may exist for a greater or less period in a state 
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<»f comparative quiescence; during which state of quiescence, the 
system in general may accommodate itself more or less pertlictly 
to the degenerated state of the organ. 

Secondly. Local degenerations are liable to become aggra¬ 
vated from a variety of causes, and particularly from indammation ; 
tmd when such causes have ceased to operate, as, for instance, 
when the inflammation has subsided, the general system, as befort', 
gradually accommodates itself, during the succeeding period of 
<iuiescence, to the new order of things induced by the inflammatory 
attack. 

Thirdly. Such alternations of comparative quiescence and of 
activity repeatedly take place; the degeneration on the whole 
being increased during each successive paroxysm ; till finally the 
patient is cut off during an inflammatory attack, which overwhelms 
Ilia exhausted powers. 

h'ourtlily. The patient in those cases cannot be said to die 
from inflammation alone; but from the conjoint cftccts of do- 
geuerutioii and of inflammation. Moreover, the inflammation 
would probably never have taken place, had degeneration not 
existed as a predisposing caiwe; or having taken idacc in a per- 
fi'ctly healthy structure, the inflammation would not have proved 
fatal. 

Fifthly. The appearances presented after death under these 
circumstances are often very unsatisfactory, and (piito useless in a 
pathological point of view; inasmuch as by presenting the con¬ 
joint effects of degeneration and of inflammation, they do not 
enable us to distinguish what is due to degeneration and what to 
inflammation; a distinction in all instances of the utmost jirac- 
tical importance. 

These inferences are not given as novelties, but as offering a 
brief sketch of the> grounds on which, in my opinion, pathological 
investigations ought to be made. They have been probably again 
and again pointed out by pathologists, yet I do not remember to 
have seen them anywhnre stated totidem verbis. I confess, how¬ 
ever, that my reading on such subjects has been limited; chiefly 
because I have found these, and other important distinctions, too 
often neglected by authors; and because, in consequence, their 
works have presented a confused and unphilosophical jumble, 
from which no practical inference could be safely deduced. 
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Taking for granted, then, that inflammation is not the sole 
cause of disorganization, let us briefly inquire into the general 
nature of the processes which we have classed together under the 
term deffeneratioUi or degenerating processes. 

The degenerating operations terminating in the disorganisation 
of living structures are very numerous; hut for all practical pur¬ 
poses (at least as far as we are at present concerned) they may he 
classed under two general heads or divisions, viz. degenerating 
processes connected with, or resulting from, aneemotrophy ; and 
degenerating processes connected with, or resulting from, hcemo- 
trophy. By the terms ancemotrophy and hmnotrophy it need 
scarcely ho mentioned, tliat we intend to convey the noti.ons of a de¬ 
ficiency, and of an excess of sanguineous nourishment; which de¬ 
ficiency and excess of sanguineous nourishment may he supposed 
to depend either on the expansion and contraction, or on the 
greater or less number, of the hlood-ve^els supplying the dege¬ 
nerated organs; or on the richness and poverty (i e. on the pro¬ 
fusion or comparative absence of the red particles) of the blood; 
or on both of these causes variously associated.* 

Of all the general causes predisposing to the anaemotrophy or 
hasmotrophy of organs, those alone arising from age are neces- 
sarily active. The age of the patient therefore constitutes a 
natural boundary or landmark among the phenomena of dege- 

♦ As stated in the text, the terms aneemotrophy and hamotrophy simply 
imply a deficiency and an excess of sanguineous nourishment. Atrophy and 
hypertrophy, as commonly understood, include the idea of diminished and 
increased magnitude ; and do not, therefore, exactly express the meaning in¬ 
tended to he conveyed. On the other hand, aneemia and hypertemia have 
reference only to the quantity of blood present, without regard to its nutri¬ 
tive qualities. For these reasons, as well as for the sake of distinction, 1 
have adopted the terms mentioned to designate those }>eculiar conditions of 
degenerated organs apparently arising from deficient or excessive nourish¬ 
ment by fred) blood. That some such distinction is requisite for describing 
the condition of degenerated structures is evident from the fact, that an organ 
may be ansemotrophied or hsemotrophied without being diminished or in¬ 
creased in bulk; or without the presence of general anaemia or hyperaemia; 
and vice versa. It may be proper also to remark, that in all instances of 
anaemotrophy and haemotrophy, the nourishment of textures is probably not 
onlyfl^ient in degree, but in kind {cacotrophy); but as, in the present state 
of <)«^|[liowledge,: we ore ignorant of the nature of such derangements, we 
hwve'limited our iuqUiries to denmgements of degree only. 
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neration, and particularly among the phenomena of nephritic 
diseast^s. Before the age of forty there is no natural reason why 
the kidneys in a perfectly healthy individual, who has lived regu¬ 
larly, should in any degree or mode suffer degeneration. But 
about Uio age of forty, many causes often co-operate with the na¬ 
tural tendency to degeneration which then begins to take place, 
and thus to induce or accelerate a change in the condition of organs, 
and particularly of the kidneys. Among such causes may be men¬ 
tioned the existence of long-continued habits unfavourable to 
health, but sanctioned by the usages of society ; as the daily use 
of a full and stimulating diet; the free use of wine, &c. Of all 
other causes, however, particularly in largo towns, venereal affec¬ 
tions and their remedies lay the foundation of kidney diseases in 
every class- of society, and perhaps at all ages, more frequently 
than any other cause. Few in'early life so situated escape these 
loathsome affections in some form or other; and what with the 
excitement of fermented liquors, and, among the lower classes, the 
constant use of ardent spirits, the wonder is, not that the urinary 
organs suffer, but that they do not suffer even more severely than 
at present. And even if the effects of youtliful excesses some¬ 
times subside, as they do for the time, they are often felt when 
the vital powers become enfeebled in advanced life, and thus 
contribute to render old age miserable. Hence the gay and 
thoughtless little think of the consequences of their dissipation, 
and that they are in fact, to use a mercantile simile, drawing bills 
at twenty, which will certainly be demanded at some hiture period 
of their lives with fearful interest. 

Among thp other causes predisposing to affections of the urinary 
organs in general, and to kidney affections in particular, is the 
often-mentioned inherited tendency. I do not mean to assert 
that the children of parents subject to these affections invariably 
suffer; but I have seen repeated instances in which thqy have 
suffered from urinary disorders, at an age, ' and from exciting 
causes under which rf perfectly healthy individual would pro¬ 
bably have escaped with impunity. Another of the most fertile 
of the causes predisposing to urinary diseases at all ages, but 
particularly in early life, is the strumous diathesis. When any 
cause, whether of a predisposing or exciting character, co-operates 
with the strumous tendency, its effects in general are much 

K 2 
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more decidedly marked and obstinate. Lastly, affections of the 
urinary organs are often complicated with a gouty or rheumatic 
predisposition, especially after the age of forty; and in the 
treatment of such complications the prevalent tendency must' be 
kept in view. 

From these and a variety of other causes, either predisposing or 
exciting, it too often happens that in early life, and very fre¬ 
quently in later life, symptoms of degeneration of the kidneys, 
accompanied by a^ corresponding derangement of the urinary 
secretion, begin to ho manifested. Of these derangements of the 
urinary secretion the presence in the urine of albuminous matter 
is one of the most striking, probably for the reasons formerly 
assigned for an analogous phenomenon; viz. the suspension or 
partial destruction of that peculiar function of the kidney, by 
which, in its healthy state, albrfminous matters become disor¬ 
ganised ; in other words, by which albuminous matters are con¬ 
verted into the lithate of ammonia, and the other ingredients of 
healthy urine. 

The general inferences deducible from these remarks are,—^first, 
that when diseases of the kidneys occur before the age of forty, 
they may almost always be considered as resulting from an in¬ 
herited predisposition; or from a strumous diathesis; or as ac¬ 
quired in some way de novo. And, secondly, that when they 
occurTor the first time after forty, they are generally referable to 
the natural decay of the vital powers incidental to age, accelerated 
and aggravated in most cases by long-continued habits unfavour¬ 
able to health, and inducing gout, &c. In other words, prema¬ 
ture disease and consequent imperfect assimilation are usually 
connected with aneemotrophy ; whilst the diseases of middle life 
are frequently the result of an habitual stimulating regimen, pro¬ 
ducing plethora and hcemotrophy. 

Th 0 ,.propertios of the urine in the diseases of auromotrophy and 
heemotrophy accord generally with the preceding inferences. Thus 
in the simple aneemotrophy of early life, the urine is usually pale 
coloured, of moderate specific gravity, and rather copious ; while 
in the simple heemotrophy of middle and advanced life, the urine 
'i^enerally deeper coloured, of higher specific gravity, and less 
copious. 

With regard to the general relations of aneemotrophy and 
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heemotrophy, it may be remarked—that hsemotrophy may bo 
supposed to pass into aneemotrophy, but that aneemotrophy can 
hardly be supposed to pass into heemotrophy. Moreover, when 
heemotrophy occurs in early life, and aneemotrophy in middle and 
advanced life, they are seldom absolutely identical with the heemo- 
trophy of middle and advanced life, and the fineemotrophy of early 
life; because in tlie heemotrophy of early life, and the aneemo- 
trophy of advanced life, the kidneys have usually become already 
visibly disorganised. So as regards the properties of the 
urine; this secretion in the early hoemotroplned kidney is often 
deep coloured, of high specific gravity, and deficient in quantity; 
but as the eai’ly ha;motrophied kidney is usually more or less 
disorganised, the other properties of the urine become likewise 
deranged ; and the practised eye will readily discriminate by the 
presence of such derangements Jbetween the urine of tho disorgan¬ 
ised heemotropbied kidney, and tho urine of the simple hmmo- 
trophied kidney. In like manner, tho ansemotrophied kidney of 
middle and advanced age is almost always disorganised; and as 
the urine suffers a corresponding change, it may by such changes 
in most instances be distinguished from tho urine secreted by the 
simple ansemotropbied kidney. 

From the preceding remarks, then, it may be concluded—that, 
in the present state of our knowledge, the diseases connected with 
a degenerated condition of the kidneys and serous urine may be 
comprised under tlie two great divisions of diseases of aneemo¬ 
trophy ^ and diseases of Juemotnphy ; that the diseases of hajmotro- 
phy occasionally pass into the diseases of anosmotrophy, but never 
the reverse; and, finally, that both the anmmotrophied and 
heemotrophied conditions of the kidney ore exceedingly prone to 
inflammatory excitements of a peculiar character, which modify 
and accelerate the degenerating processes, and ultimately prove 
fatal. 

These inferences we consider of so much practical importance, 
that we shall make them the basis of our arrangement of chronic 
renal affections connected with serous urine. In conformity, 
therefore, with this plan, we shall separately consider in their chro^ 
nic or quiescent state, and afterwards in their acute or infani^, 
state, the different affections connected with these two great divi¬ 
sions of renal disease. 
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Division I- 

Of Serous Urine; Kidney in a state of Ancemotrophy. 

Quiescent. 

The important diseases to be now considered comprise a largo 
portion of tliose nephritic aflbctions which have of late so much 
occupied the attention of the medical world; and which are 
characterised by n serous condition of the urine. They are dis¬ 
tinguished by anagn)otrophy natural or produced, not only of the 
kidneys, but for the m’lJst part of the whole system ; and by their 
prevalence before or about the middle period of life. ^They exist 
under a great variety of forms; but for all practical purposes, in 
tlio present state of our knowledge at least, they may be consi¬ 
dered together,—first, with referenae, a. to their ineipient stage ; 
and, secondly, with reference, h. to their confirmed stage ; under 
which denominations we shall briefly describe them,., 

a. Incipient stage of anatmotrojddc affections, as marked by 
the condition of the urine and general symptoms. —In tlie earlier 
stages of anesmotrophy, the derangements of the kidney appear to 
be chiefly of a functional character; this is inferred from various 
circumstances, but principally from the fact that the characteristic 
serous property of the urine is not always present. Hence the 
cauf» of this peculiar condition of the secretion, whatever it may 
be, cannot be always active; as we might suppose it to be were 
it of a decidedly organic character. 

State of the urine. —The precise commencement of an®mo- 
trophy is rarely known; as it usually commences imperceptibly, 
and creeps on by imperceptible degrees. A tendency the 
affeeflj^^ as well as its incipient stages, are generally marked by a 
capricious and uncertain action of the kidneys; so Hiat from no 
assignikble cause, or from such slight causes as would not afibet a 
person*in health, the urine exhibits the following phenomena ; 

The colour of the urine is paler thas natural, occasionally 
deeper; and frequently it is acid, even in a greater degree than 
in health; and in this case there is often deposited on cooling, 
especially after meals, a pale coloured, or occasionally a bright 
pink coloured sediment of lithate of ammonia. At other times 
the urine is nearly neutral, and becomes turbid on the application 
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of beat, from the deposition of the earthy phosphates. Sometimes 
it is alkalescent when passed, particularly if alkalies have beeu 
injudiciously administered ; and generally from the great suscep¬ 
tibility of the system, and especially of the kidneys, the qualities 
of the urine are liable to bo changed in this affection by almost 
everything taken in the shape of food or medicine ; hence the sen¬ 
sible qualities of such articles may be more speedily and decidedly 
detected in this secretion than in tho oirine of a healthy individual; 
and hence also, from this great susceptibility of change, the urine is 
somi^imes serous. The quantify of the unne partakes of the 
same variable characters as the qualities. When the urine is 
high coloq^ed and acid, it is usually scanty and of great specific 
gravity. When the quantity is copious, as is often the case, 
particularly during the latter part of the night and morning, the 
specific gravity is kelow the natural standard. Generally speak¬ 
ing, the quantity passed in a given time is above the average; 
while the specific gravity is sometimes below, but frequently above 
the average standard of health. 

Constitutional symptoms. —The constitutional symptoms ac¬ 
companying the incipient stages of kidney degeneration in early 
life are usually marked by three prominent features; viz., de¬ 
rangement of the assimilating organs; susceptibility to cold and 
moisture; and malaise with more or less of debility. The stomach 
is easily nauseated, or becomes acescent or flatulent. The appe¬ 
tite is usually capricious and morbid; the bowels sluggish, or 
alternately sluggish pnd irritable. The biliary secretion is mo¬ 
dified in its qualities, and either deficient or excessive, &c. 
The ^n is generally dry and harsh, sometimes unnaturally 
relaxed; and the patient is so susceptible of the influence of cold 
and moisture, that on the slightest exposure he is qp® get 
catarrh and broncliiol irritation. To these derangements and 
tendencies there are almost always suporadded a sense of'^eneral 
malaise and nervous susceptibility, inclining generally on the side 
of despondency; a pole and haggard expression of countenance ; 
and often emaciation and debility. 

Such are the derragements of the urine and state of health 
which usually precede or accompany the incipient stages of kidney 
degeneration in early life; and of these and many similar derange¬ 
ments the kidney degeneration has been usually considered os the 
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mere effect. The truth is, however, that the constitutional and 
local affections form a closely connected group, depending alike 
in most instances on the same cause ; and that it is in consequence 
difficult or impossible to say, that the one set of derangements 
produces or is derived from the other. 

h. Confirmed stages of ancemotrophic affections, as marked by 
the condition of the urine and general symptoms. —^Much of what 
has been just stated respecting the conditions of the urine in the 
incipient stages of kidney annjmotropby is equally applicable to 
the earlier stages of 'the actually disorganised kidney. When the 
kidney, however, has "become disorganised, not only are the 
urinary symptoms more strikingly marked, but as the disease pro¬ 
ceeds they assume the following forms: 

In the earlier stages of the confirmed disease, the colour of the 
urine is either ordinary or paler tlian natural; rarely deeper. It is 
generally acid ; in a few rare cases alkalescent, or speedily becom¬ 
ing so. In the perfectly simple form of the disease, the urine is 
not only transparent when passed, but remains so on cooling ;* 
tlie deposition of the lithatc of ammonia being rare. On the 
application of heat and nitric acid, it always becomes turbid ; the 
secretion, therefore, is jjermanently serous. In the earlier stages, 
the (juantity of the urine differs but little from that of health ; 
though perhaps, on the whole, the quantity is abovey rather than 
below, tlio natural standard. Nearly the same remarks apply to 
the specific gravity; which in the earlier stages does not differ 
much from the healthy standard ; tliough in general, perhaps, it 
will bo found rather below the average. These observations, how¬ 
ever, are subject to some variety; as the quantities and qualities 
of the urine usually partake of the capricious character of the 


* There is a variety of the present disease of rather frequent occurrence, 
in which the urine is not only passed, but remains turbid. This turbidity 
does not depend on the lithate of ammonia nor the phosphates; but on a pe¬ 
culiar diseased secretion from the mucous membrane lining the cavities of the 
kidney and bladder. This form of the disease is usually induced by gonor¬ 
rhoea, or by some other affection of the mucous membrane; which either 
originally, or as it proceeds, becomes complicated with the granular disease 
of the kidney. In this variety of the disease, the patient commonly suffers 
exceedingly from irritation of the bladder, in addition to the other symptoms. 
See the subject of Irritable bladder in the second Book. 
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incipient stages of the affection. As the disease advances, the 
properties of the urine frequently undergo remarkable changes; 
and in the fully formed and latter stages of the affection the fol¬ 
lowing, with occasional modifications, may be said to be the lead¬ 
ing characters of this secretion : 

The colour of the urine is almost uniformly paler than in 
health, and sometimes it is nearly devoid of colour altogether. 
Generally speaking, it retains its acid character; and though, 
as before, an alkaline condition of the secretion occurs, this is 
unusual. Its transparency is nevei' affected on cooling by the 
deposition of the lithato of ammonia. Hetrt and nitric acid always 
produce turbidity; though the absolute quantity of albuminous 
matter present, is much less than in the preceding stages; and 
sometimes is very trifling. The quantity of the urine is rarely 
below, often as much as three* or four times above, the average 
standard; and in such cases the specific gravity descends to 1'010, 
or even to 1*008 or J'006 ; and in a few rare cases, I have found 
the specific gravity as low as I'OOl, or 1'002 ; or barely above 
the specific gravity of spring water. In such instances the quan¬ 
tity has been usually much above the natural standard. P’rora the 
above properties of the urine it will bo naturally inferred, that the 
positive and relative proportions of its ingredients are much dimi¬ 
nished ; and this, on examination will be found to be the case. 
Thus, even in the earlier stages, when the specific gravity is not 
remarkably low, and the albuminous matter is abundant, it will 
be found on the separation of the albumen by heat, that the spe¬ 
cific gravity is often reduced four, or even as much as seven units. 
Hence, if the quantity of the urine be taken into account, the 
absolute wiight of the other solid ingredients passed in twenty- 
four hours, is very deficient. In the latter stages this deficiency 
is still more remarkable ; so that the proportion of solid ingredi¬ 
ents voided in a given time, sinks to a fifth (even to one-twelfth) 
of the healthy average.* With respect to the relative proportions 
of the ingredients, according to my observations in such cases, 
the lithates are most strikingly deficient; and next to them the 
urea and saline matters. 

In the very last stages, immediately preceding dissolution, the 
quantity of Ae urine often becomes remarkably diminisbed ; while 

* Dr. Christison on Renal Granular Degeneration, pp. 47—54. 
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its specific gravity is but little increased. This state of thini^ 
often ushers in, and accompanies a fatal coma. 

Conslitutumal Symptom ^.—In the earlier stages of the con¬ 
firmed disease, tlie constitutional symptoms differ little perhaps 
except in degi'ee from those above mentioned, as occurring in the 
incipient stages; and the disease usually creeps on so insidi¬ 
ously that the patient can seldom give any satisfactory account 
either of its cause or commencement. In such instances, there¬ 
fore, the physician has seldom an opportunity of seeing the affec¬ 
tion at the outset; ahd not perhaps till it has become suddenly 
aggravated by some atsoidental 'Circumstance, in consequence of 
which the patient has been xnduped to ^|^ly for medical assis¬ 
tance. On inquiry, it will be veiy generally found, in addition 
to the preceding symptoms, that diuresis in the horizontal position 
or during the night, has in such tcases also been present; and 
that for months, and even for years, the patient has been in the 
habit of getting up once pr oftoner to pass his urine, particularly 
towards the morning; while during the day he has not been more 
troubled than formerly. The patient, also, if closely questioned, 
will in almost all instances acknowledge a consciousness of some 
uneasiness about the back and loins, occasionally extending to the 
groins and tliighs; while in many cases those symptoms are urgent, 
and accompanied by a distressing feeling of debility. For the most 
part also, there is a sense of uneasiness about the urinary organs; 
and in men in particular, a pain or irritation in that part of the 
uretlira occupying the perinmum; which pain or irritation some¬ 
times extends to the point of the penis, i - 

When the affection has existed in Qj^^feonic form for a con¬ 
siderable time, there is always more or less of debility,^ and gene¬ 
rally, but not always, of emaciation; the skin also is usually dry; 
and the general surface, and especially the face, acquires a pecu¬ 
liar pallid and exsanguine aspect. The functions of the digestive 
organs, and particularly of the stomach, become more and more 
impaired, and on assuming the erect posidon .in the InoTning, 
nausea and vomiting sometimes takes place. There'fis more or 
less of thirst; and the patient in consequence usually preiers fluid 
to solid aliments. The bowels are irregular V fre(iuently. con¬ 
stipated; at other times, from very slight causes, relaxes^ ; anfl,the 
patient is harassed by the discharge of numerous dejections of a 
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dirty brown unnatural appearance. There is groat susceptibility to 
cold, and from the slightest exposure, the patient is apt to get cold, 
ns it is termed; hence, ho not unfrcquently labours under a sort 
of chronic catarrh, particularly during the winter months. This 
state of things not unusually leads to, or is associated with, in¬ 
flammation and dropsical effusion into the cavities of the chest or 
abdomen; particularly if the heart or liver, as is frequently the 
case, are unsound. Under the same circumstances also, there is 
commonly anasarcous oedema of the lower extremities; tlmugh in 
some cases this is less remarkable than might have been ex¬ 
pected ; and in a few, dropsy in every form is entirely absent. 
After a greater or lese ^petiod of- wiflFering from these or other 
concomitant affections, during which the powers of life rapidly 
give way, diarrhoea usually takes place, and still further reduces 
the patient; who at length becomes oppressed with drowsiness, 
and finally dies in a comatose state.- 

Such is the usual history of the- constitutional symptoms 
attending that form of degenerated kidney, termed the granulated 
kidney. The disease, however, is liable to considerable modifica¬ 
tions from the prevalence of one or more of the affections which 
usually accompany it. Of these, some of the most remarkable are 
the following: 

Under the head of concomitant diseases. Dr. Christison has 
enumerated the following list, comprising some of the most for¬ 
midable diseases to which humanity is liable; viz., 1. Dropsy ; 

Dyspepsia and Chronic Vomiting; Diarrhoea; 4t. Pleurisy and 
Peritonitis; 5. Catarrh and Pneumonia: 0. Coma, tcith other 
affections oj^ th^ Hed^ Tf,'Chronic Rheumatism ; 8. Organic dis¬ 
eases of the Heart; 9. Organic diseases of the Liver. In briefly 
illustra1ing> these concomitant diseases, or rather predominating 
symptoihs, we shall follow the order hero enumerated. 

1. Dropsy. Of all the concomitant symptoms accompanying 
the degenerated kid«ey, dropsy of the cellular membrane, or 
anosdtca, is the most frequent; and indeed, as is well known, 
this pecuHar symptom first drew the attention of Dr. Bright to 
the diseaw. A few instances of granular affection have been 
found,^mi^^mpimied by cellular effusion throughout the whole 
progress, as above stated; but it so very rarely happens that ana¬ 
sarca does nol occur at some period or other of the affection, that 
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it has been considered as one of the essential symptoms of the 
disease. The other forms of dropsy occur more rarely, and in 
most instances when present, are accompanied by organic disease 
of tho heart, lungs, or liver. 

8. Dyspepsia in its severer and most troublesome forms, and 
Chronic Vomiting, are placed by Dr. Christison as next in point 
of frequency to anasarca; and perhaps correctly, as far as regards 
“ the middle and final stages of the disease.” 

3. Diarrhoea is the disease noticed by Dr. Christison, as most 
frequently occurring* after dyspepsia in connection with renal dis¬ 
ease. Like Dr. Brigh't, however, I have not met witli it so often 
as a symptom in tlie earlier stages of the affection, as ,Dr. Chris- 
tison appears to have done in Edinburgh ; though in the last 
stages of the affection, diarrhoea is very common, and frequently 
the immediate forerunner of death.** 

4. Pleurisy and Pneumonia occasionally occur as secondary 
diseases in renal diseases; as does Peritonitis ; but not nearly so 
frequently as bronchial affections, both acute and chronic. 
Indeed, as Dr. Christison has remarked, few cases of renal affec¬ 
tion occur in the winter months, without more or less of catarrh ; 
which sometimes assumes a severe and unfavourable form. 

6. Coma, as we have stated, seems to be the natural tennina- 
tion of the disease, and is usually preceded by more or less of 
urinary suppression. The comatose state is usually ushered in by 
drowsiness; which should be averted by every possible means, as 
one of the most dangerous premonitory symptoms. When the 
drowsiness, as Dr. Christison remarks, “ has fairly passed into 
coma, a fatal result is almost inevitable.” In a few instances I 
have known the earlier stages of the disease accompanied by 
frequent paroxysms of severe headache ; and the latter stages by 
attacks resembling epilepsy; but sanguineous apoplexy is rare. 

7. Chronic Rheumatism, or pains somewhat resembling this 
affection, I have observed with Dr. Christison to be acommtm and 
troublesome attendant of renal affections; «especially during the 
winter and spring months. 

8. Diseases of the Heart have been noticed by most writers as 
frequently accompanying renal affections. Cardiac symptoms show 
themselves, as regards the pulse, in various degrees and modes ; 
i.e. through all the different stages of ihflammatoryj irritable, and 
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intermittent pulse, to actual syncope. In the earlier stages, the 
condition of the pulse is often inflammatory, and sometimes 
intermittent; in the confirmed stages the pulse is usually more 
irritable than inflammatory, and more liable to irregularity. Such 
states of the pulse are not unfrequently accompanied by parox¬ 
ysms of dyspnoea somewhat resembling asthma; which, in the 
latter stages, sometimes pass into a tendency to syncope, and 
finally prove fatal in this form. 

9. Diseases of the Liver, as vrell as of the other abdominal 
viscera, occasionally occur in union with the renal affection, and 
modify its symptoms. Such combinations* are perhaps not diffi¬ 
cult to be Recounted for, when wo consider that by far the greater 
number of renal affections owe their origin to intemperance. 

When wo reflect on this formidable list of diseases too often 
found in connexion with kidn(^ affections, the question .naturally 
arises—what is the bond of union among them ? In reply to this 
question. Dr. Christison remarks that kidney diseases “ seem to 
engender an infirmity of constitution which renders the body 
prone to disease in general.” That this remark is well-founded 
there cannot be a doubt; yet I think it inadequate as it stands 
to explain the phenomena ; and that the more general proposition 
is requisite for this purpose; viz., that certain causes (dram¬ 
drinking for instance) produce an infirmity of the constitution in 
general, and of the urinary organs, as the kidneys, &c., in par¬ 
ticular—in other words, that the affection of the kidney is but one 
of the consequences of a generally operating cause; but that such 
affection of the kidneys, when established, acts in its turn as a 
secondary cause, and still further predisposes the constitution to 
mischief. And further, (though the point has been called in ques¬ 
tion by some writers,) in conformity with this view, I agree also 
in general with Dr. Christison, “ that granular degeneration of the 
kidneys, at a moderately advanced period of its progress^ renders 
the body peculiarly open to the invasion of some epidemic dis¬ 
eases."^ In illustratian of which proposition he continues, “ These 
organs (the kidneys) have been frequently found far advanced 
in granular disorganization in cases of death from typhus fever, 
which for some years has been extensively epidemic in this city. 
(Edinburgh.) And the same morbid appearance was found in a 
considerable proportion of the cases of malignant cholera." 
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Camefs prediftposing and exciting .—The primary predisposing 
causes to most renal affections, are inherent; and, in the present 
form of disease, the chief primary predisposing cause seems to be 
nearly allied to, or at least is usually associated with, the strumous 
diathesis. Besides this general predisposing cause, there cannot 
he a doubt that, in many instances, a peculiar predisposition to 
this affection, os well as to other affections of the urinary organs, 
exists. Of this peculiar predisposition, I think I have seen in¬ 
stances in the children of old drunkards and debauchees, who had 
died of renal affections; many of whom have applied to me for 
similar complaints, at an ago, and under circumstances, in which 
it was difficult to account for their maladies on any o.ther i)rin- 
ciple. Thus, a slight gonorrhena, for instance, which, in a healthy 
person, and under ordinary circumstances, would have subsided, 
without leaving a trace of evil, has,* in such individuals, ended in 
a troublesome stricture, and ultimately disorganization, of the 
whole urinary system. Hence, all causes predisposing to affec¬ 
tions of the urinary organs in general, may predispose to kidney 
diseases in particular; and hence the reason why many of the 
affections treated of in preceding chapters, as well as those to be 
spoken of hereafter, become at length complicated with this 
peculiar affection, and, through its means, immediately prove 
fatal. As instances of those diseases already spoken of, wo may 
mention a predisposition in the system to form oxalic acid; or an 
excess of urea; or lactic acid, (rheumatism) ; also the acute 
forms of the affection described in the preceding pages, arising 
from exposure to cold, from scarlatina, &o.; in short, all diseases 
either already described, or to be described hereafter, ^particularly 
affecting the urinary organs, strongly dispose the kidneys to take 
on the present, or some other formidable, malady. 

With such predispositions to nephritic affections ns those above 
enumerafed, it is not, perhaps, difficult to account for the opera¬ 
tion of the various exciting causes to be next considered; for 
daily experience teaches us, that when a stifeng predisposition to 
organic disease exists, and particularly if it be actually established, 
such organic disease is prone enough to advance in spite of every 
care. Even the ordinary modes of living, for instance, often 
co-operate and act as exciting causes under such circumstances : 
thus a deficient and unwholesome diet, conjoined with unhealthy 
7 
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and sedentary occupations, develop© and confirm the strumous 
diathesis in general; and when in early life, as is too often tlie 
case among the lower classes of society, the abuse of spirituous 
liquors is superadded, the kidneys in particular suffer; and the 
present varieties of renal disease, in their worst forms, are speedily 
established. Indeed, as already stated, and as will be more parti¬ 
cularly shown hereafter, the abuse of ardent spirits is, of all others, 
the most frequent exciting cause of these kidney affections in Great 
Britain. Among the other exciting causes, exposure to cold is 
one of the most common. This cause operates alike on all classes 
of society, but the poor and ill fed are necessarily exposed to its 
more dire effects. Another exciting cause, which has been stated, 
in large towns more especially, to co-operate in the production of 
the present diseases among all classes, are venereal affections ; as 
well as the remedies employed to eradicate the various forms of 
this multiform scourge. These affections, by establishing inflam¬ 
matory and organic disease in the urinary organs, are exceedingly 
liable to institute and excite similar mischief in the predisposed 
kidneys. The stimulating remedies also, ns well as the mercury 
employed to cure venereal affections, especially if incautiously 
used, as is too often the case, oontributo their ample share towards 
the same end. Other exciting causes enumerated by authors, are 
blows or injuries in the neighbourhood of the kidneys ; the sup¬ 
pression of cutaneous affections; &o.; all of which, and many 
others, acting upon, or co-operating with, strong predisposition, 
rarely fail to develope, in some form or other, the diseases now 
under consideration. 

Before we proceed to consider the diagnosis, prognosis, and 
ircaiment, we shall briefly describe the condition of the urine, 
the constitutional symptoms, and the causes, of the second divi¬ 
sion of renal affections; those, namely, connected with Hcemo- 
trophy. We shall then take a contrasted survey of the two great 
Divisions in connexion, so as to render the General Diagnosis, 
Prognosis and Treatment the more striking. 
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Division II. 

Of Serous Urine; the Kidney in a State of Hcemotrophy ; 

quiescent. 

Under this second general division of nephritic affections, dis¬ 
tinguished by a serous condition of the urine, we include, as for¬ 
merly mentioned, those diseases more especially occurring about 
the middle and subsequent periods of life, in over-fed and ple¬ 
thoric individuals; and which, in consequence, are usually accom¬ 
panied by hsemotrophy and excessive development, of the different 
organs. These diseases, like the diseases accompanied by anse- 
motrophy, we subdivide into a. their incipient stage, and h. their 
confirmed stage. . 

a. Incipient stage of hcemotrophic affcctiotis, as marked hg the 
condition of the urine and general symptoms. —About the age of 
forty, and in more advanced life, the properties of the urine often 
become considerably modified in individuals who had not previ¬ 
ously considered themselves in bad health. The general action 
of the kidneys, indeed, often partakes of the capriciousness accom¬ 
panying the diseases of early life ; but the variations in general 
are less marked, and from slight causes, and sometimes from no 
assignable eJUuse, the urine assumes the following characters: 

The colour of the urine is usually natural; sometimes deeper 
than natural. It is almost uniformly acid ; and, when passed, is 
transparent, or nearly so; but on cooling frequently becomes 
opake, and deposits a copious sediment of lithate of ammonia, the 
colour of which varies, in different instances, frona a reddish" 
brown, to a dirty clay colour. This sediment usually, after a 
time, subsides to the bottom of the vessel, and leaves the 

m 

urine clear; but in certain cases, particularly when oily 
matter is present, a portion is apt to remain suspended, so that 
the urine continues turbid, even after filtering. The application 
of a gentle heat, however, renders it transparent; but if the 
heat be raised to 130° or 140°, the urine under the above circum¬ 
stances frequently becomes turbid again from the deposition of 
albuminous matter—a series of changes characteristic of this 
variety of urine. The quantity of the urine seldom excedes 
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the average, and is often below it; hence the specific gravity is 
high, and varies from 1‘018 to 1'025, or more. Occasionally the 
action of the kidney is capricious, and the quantity Ibr a short 
time surpasses the average ; and in tliis case the specific gravity 
generally suffers a corresponding reduction; but this is rare. 

CouHtittitional Symptoms. —^We have stated that in early life 
dyspeptic derangements, more especially of the stomach, constitute 
the prevalent diseases usually connected with renal affections ; and 
we may now remark, that about the ago of forty and afterwards, 
affections of the stomach become gradually less frequent, or at 
least, less troublesome; and the organs helhw the stomach usually 
assume the greatest appearance of derangement; the attacks also 
at this period of life have usually more or less of the periodical or 
paroxysmal form ; while in the intervals between the paroxysms, 
the patient frequently enjoys .tolerable health, and the urine is 
quite free from albuminous matter. These preliminary remarks 
being borne in mind, the reader will better appreciate the force of 
the following observations : 

The constitutional symptoms accompanying the confirmed 
nephritic diseases now under consideration, are more or less severe 
in different instances, and vary considerably according to the na¬ 
ture of the oi’gans particularly affected ; as well as according to the 
degree in which the organs are complicated. A deranged state of 
the bowels, drowsiness, and other symptoms usually denoting a 
congested state of the system, and particularly of the hepatic sys¬ 
tem, commonly precede the attack, which for the most part is im¬ 
mediately ushered in by what is denominated a cold ,* that is, a 
disposition to chilliness, followed by dull pain in the loins, and 
more or less*of feverish excitement. The subsequent symptoms 
vary, and depend in a great degree on the individual predisposi¬ 
tions and peculiarities of the patient. Sometimes bronchitis or 
other thoracic symptoms, bs angina pectoris, &c., make their appear¬ 
ance, and constitute the leading features of the attack. At other 
times the abdominal viscera are more immediately involved, and a 
slight yellow tinge appears in the eyes, or on the skin, &(!, In 
the more unfavourable cases, there is a strong tendency to apoplexy 
and paralysis; or to an erysipelatous eruption on some part of the 
surface of the body ; the lower extremities, also, are apt to become 
cedematons, and pit on pressure; particularly towards night. 
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There is generally with these symptoms a dull heavy pain or un¬ 
easiness about the region of the kidneys, accompanied in most 
instances by irritation about the urinary organs; particularly if 
these organs are in any way predisposed to derangement. Hence 
there is often a frequent desire to pass the urine in small quanti¬ 
ties at a time; which on the whole is scanty, and presents the 
phenomena before described. v 

h. Confirmed stages of Hcemotrophic affections, as marked by 
the condition of the Urine and general Symptoms. —In the early 
stages of established htemotrophic affections the colour of the 
urine still remains n&tural, or is deeper than in health; very 
seldom paler, at least permanently paler. The urine is generally 
acid, and occasionally deposites the lithate of ammonia, which is 
more or less of a lateritious colour. The secretion also is almost 
always albuminous, particularly after meals ; though in some in* 
stances albuminous matter appears only after considerable in¬ 
tervals. The quantity is variable, but generally not surpassing, 
frequently below, the natural standard. Hence the specific gravity 
is high, even in the advanced stages; and indeed is seldom very 
low, that is, below I'OIO. In the more advanced stages it becomes 
impossible to lay down rules generally applicable ; as this form of 
kidney aficction is liable as it proceeds to become complicated with 
a great variety of other diseases, which considerably modify tbc 
properties of the urine. In none of these complications, however, 
except in the instances in which hasmotrophy has begun to pass 
into ansemotrophy, (as into the granulated form of disease, or in a 
few instances into strumous abscess,) does the urine ever become 
permanently pale-coloured, large in quantity, or ol low specific 
gravity. Thus in the complication with lithic acid gravel, or with 
calculous abscess, &c., in the kidney, the urine is often serous 
and even bloody or purulent; but rarely at the same time perma¬ 
nently pale-coloured, copious, or of low specific gravity. Even 
when me urine becomes alkalescent, and deposites the phosphates, 
though the colour may become paler, tha quantity is not perma¬ 
nently excessive, nor the specific gravity very low. Indeed the 
very presence of these complications, which will be elsewhere 
spoken of in detail, is no bad diagnostic mark of the peculiar con¬ 
dition of the kidney now under consideration, as more imme¬ 
diately contrasted with the pure granulated form of disease; in 
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which, according to my observations, actual calculous deposites, 
and even abscesses, may be said to be rare. 

The constitutional symptoms attending the confirmed, and par¬ 
ticularly the latter stages of haemotrophic diseases of tlie kidneys, 
depend almost entirely on the turn the disease may take, either 
from the predisposition of the patient, or from the accidental ex¬ 
citing causes to wliich he is subjected. If the patient in middle 
or advanced life becomes a drunkard, and more especially if he 
becomes addicted to the use of ardent spirits, the granulated form 
of disease of the kidney may be superinduced on the hmmotrophied 
kidney ; which, as already stated, may from this cause finally as¬ 
sume an anromotrophied condition. If the patient be gouty, or 
has received some blow or other injury about the region of the 
kidney, the formation of lithic acid calculi, with all their usual 
train of symptoms to be hereaftgr noticed, may take place. If ho 
has been subject to cutaneous afiections of the scaly kind, with 
their concomitant symptoms, the oxalate of lime calculus will be 
most likely to occur ; or, finally, if he labour under chronic disease 
of the bladder, prostate, &c., his case will bo likely to become 
complicated with a deposition of the phosphates in the urine, with 
all their distressing symptoms ; neither of which forms of disease, nor 
their peculiar symptoms, are, as already stated, according to my 
observations, of frequent (on the contrary are of most rare) occur¬ 
rence in the aneemotrophied, and particularly, in the granular form 
of disease in early life. And when, as is sometimes the case, the 
symptoms accompanying the anmpiotrophied state of the kidneys 
appear in its heemotrophied condition, they assume in general very 
difierent Conditions; thus thej dyspeptic, bronchial, rheumatic, 
and gouty afibcl^B sometimes accompanying the earlier stages; 
and the dropsy, coma, &c., occasionally attending the latter stages 
of heemotrophy, usually vary remarkably from the corresponding 
affections in aneemotrophy. 

Causes predisposing and exciting. —Besides many of thd causes 
formerly enumerated as predisposing to renal affections in early life ; 
about the age of forty and in subsequent life, there are commonly 
superadded a variety of others; such as the rheumatic and gouty 
diatheses; the effects of a long-continued use of a full diet and free 
use of wine, and especially of malt liquors; of sedentary habits, or 
their reverse, severe horse exercise, &c.; but more especially the 

L % 
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consequences of organic degeneration incidental to age; all of which 
have a tendency to produce a congested condition of the abdominal, 
and particularly, of the hepatic system; the natural results of 
which are congestion or hypertrophy of the kidneys, prostate 
gland, bladder, haemorrhoidal veins, and even sometimes of the 
veins of the whole lower extremities, which become more or less 
varicose. In this state of congestion, the particular organ affected is 
often determined by the action of exciting causes, to he next enu¬ 
merated. 

Of all the accidental circumstances acting as exciting causes in 
the above highly charged condition of the system, errors in diet 
and exposure to cold are the most frequent. The patient partakes 
of something which ho imagines disagrees widi him ; or he gets a 
cold ; or both these occurrences take place simultaneously; he 
has, in short, what he denominates' a severe hilious attack, accom¬ 
panied by more or less of fever, and inflammatory congestion of 
the thoracic and abdominal viscera, or both; and the urine assumes 
the condition before mentioned, that is, it becomes scanty, turbid, 
and serous. For the reasons stated, the gouty and indolent, who 
live fully, are most subject to these attacks; but in advanced life, 
and in the strongly predisposed, they too often afflict the abste¬ 
mious and active. From tlie peculiar effects of cold, it happens 
in general, that these attacks are more frequent in winter than 
in summer; hence many individuals often get repeated attacks 
every winter, who pass the summer comparatively well; and in 
such ctxsos, as formerly stated, the urine, in the early stages of 
the affection, is often free from albuminous matter. Among other 
exciting causes of a general nature, one of tlie most frequent is 
mental anxiety or grief; or indeed any sudden or great reverse 
of fortune, subverting the habits and constitution altogether; 
while among particular exciting causes, the use of surgical instru¬ 
ments, arising from the necessity induced by mechanical or 
other impediments about the urethra or bladder, is, of all others, 
perhaps the most frequent. A long list of other exciting causes 
might be enumerated; but those mentioned amply illustrate the 
point in question; and are therefore quite sufficient for our pre¬ 
sent purpose. 

General Diagnosis .—For the reasons stated, we shall consider 
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the diagnosis of the two groat Divisions of renal affections dis¬ 
tinguished by a serous condition of the urine in early and in ad¬ 
vanced life, under one general head. We commence with a few 
remarks on the phenomena presented by the blood in these 
affections ; phenomena which not only afford a striking means of 
diagnosis; but throw no inconsiderable light on the properties of 
the urine, as well as on the constitutional symptoms above 
described. 

As my own observations on the properties of the blood in renal 
affections nearly agree with those of Dr Christison, I shall con¬ 
tent myself with referring to his work on 1.he subject for details; 
ray observations, therefore, will bo chiefly confined to the leading 
facts. 

In the earlier stages both of amemotrophy and hinraotrophy, 
neither the absolute nor relative proportions of the constituent 
principles of the blood seem to he much aflcctcd; while the last 
stages of both conditions of the kidney, and particularly of unin- 
motrophy, appear to bo characterised by anaemia, or a general de¬ 
ficiency of the sanguineous principles. In the progress and diflb- 
rent stages and conditions of the afieotion, however, various 
circumstances conspire to alter or disturb the relative proportions 
of the ingredients of the blood ; particularly when anajniotrophy 
exists. Of these disturbances, the following are among the most 
remarkable : 

Soon After the commencement of these affections, the albumi¬ 
nous (and perhaps the saline) portion of the blood begins to be 
apparently diminished in quantity—an observation first made by 
Dr. Bostock during Dr. Bright’s researches; and confimed by 
Drs. Ohristfson and Gregory. At the same time, according to 
these and other observers, urea is generally found in the blood ; 
sometimes in remarkable quantity. At this period also, the pro¬ 
portion of fibrine is usually increased, while the proportion of 
colouring matter, or hsematosin, remains nearly natural.* These 
observations apply, it. will he remembered, to attacks of inflam¬ 
matory excitement occurring in the early stages of aneemotrophic 
affections. How far they are really applicable to the quiescent 
conditions of the organs in these stages, I am unable to state; 
hut I strongly suspect tliat they do not hold true ; and that in the 
quiescent state, neither the albuminous matters of the blood are 
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SO much diminished, nor the fibrinous portion so much increased, 
as above represented ; and that such apparent diminution and 
increase are rather referable to the inflamed, than to the mere 
degenerated, condition of the kidney. 

In the progress, more particularly of ansemotrophic affections, 
the relative proportions of the different ingredients of the blood 
seem to undergo some changes. In the first place, as the propor¬ 
tions of albuminous and saline matters diminish in the urine, they 
apparently increase in the blood. The proportion of fibrine varies, 
but for the most part is relatively (sometimes absolutely) greater 
than natural in the iniddle stages; but, in the last stages, the 
proportion, under all circumstances, usually falls s^ort of the 
healthy standard. The proportion of heematosin in the blood 
seems to go on steadily decreasing as the degenerating process 
advances ; so that in the last stages, the quantity of this ingre¬ 
dient is sometimes reduced to less than one-third of the healthy 
average proportion. These observations more especially apply, 
as before, to the inflamed state of the kidneys; and it is probable, 
as above remarked, that in the quiescent state of these organs, 
the whole of the sanguineous ingredients are nearly equally dimi¬ 
nished : for, as IDr. Christison observes, the blood in the last 
stages of these complaints, on coagulating, forms a diminutive 
clot, scarcely constituting a fourth part of the whole weight of 
the blood; oven when the huffy coat, the result of reaction, is 
entirely absent. 

The conditions of the blood in hsemotrophy of the kidneys, have 
not been so carefully noticed as those above mentioned in ansemo- 
trophy. As far as my own observations extend, I should say that 
hypereemia, ratlfer than ansemia, exists in heemotrophy of the 
kidneys ; certainly at least in the earlier stages of the affection. In 
the latter stages, when, as we have said, heemotrophy sometimes 
gradually gives way to aneemotrophy, it is probable that the blood 
undergoes corresponding changes; and that ultimately anaemia 
takes the place of h 3 rper 8 emia. • 

Such are the most remarkable phenomena hitherto noticed with 
respect to the constituent principles of the blood in these affections 
—^phenomena which show most evidently that the affections of the 
kidney do not constitute the whole disease; but that, in fact, the 
disease lies much deeper in the system, and involves more or less 
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the whole of the great assimilating processes. The phenomena 
presented by the blood, moreover, are in strict accordance with the 
phenomena presented by the urine; that is, in the last stages of the 
disease, the deficient principles in the urine correspond with, or 
depend on, the deficient principles in the blood from which the 
urine is formed. Further, the actually diseased state of the kid¬ 
neys in ansemotrophy enables us to explain the presence of urea 
in the blood, and of albumen in the urine ; as well as the general 
absence of tlie lithate of ammonia, and of the other definite prin¬ 
ciples of the urine ; while the supposition that, in the earlier 
stages of haBmotrophy, the function of tte kidneys is only sus- 
jiended, hut not totally destroyed, oflers a plausible explanation of 
ihe mixture of the alkaline lithates with the unchanged albumi¬ 
nous principles in that secretion. Lastly, the deficiency of fibrine 
and of hsematosin in the blqpd sufiiciently explains the debility, 
general paleness, and emaciation which characterise the latter 
stages of aneemotrophy; while the greater abundance, or even 
excess, of these principles in the opposite form of the disease, 
elucidate many of the phenomena of hmmotrophy. Those who 
feel an interest in these observations, and reflect on them, will be 
readily enabled to carry the diagnostic differences and explanations 
connected with tlie properties of the blood, furtlier; and indeed to 
illustrate by their means, many of the minute details of the phe¬ 
nomena presented by the urine. 

We come now to make a few brief remarks, chiefly by way of 
recapitulation, on tlie general diagnostic difierences presented by 
other circumstances, and particularly by the urine, in the two 
great divisions of nephritic affections accompanied by a serous 
condition of that secretion. . 

The disposition to ansemotrophy in early life, and to hcemo- 
trophy in middle and the subsequent periods of life ; and conse¬ 
quently the disposition to the diseases connected with these pecu¬ 
liar conditions of the system, furnish us wifli general diagnostic 
distinctions, of so striking a character, that we have made them 
the basis of our arrangement of tliese affections. Now most 
intimately connected with these conditions of the system are, 
as we have stated, the properties and characters of the urine. 
We shall not enter into details, but merely remind the reader, that 
in the ansemotrophy of early lif^ the urine and its sediments are 
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um&Wy pale-coloured, and present a peculiar crudity of texture 
and aspect, which, to those who have been accustomed to observe 
on the point, are quite sufficient to distinguish them ; while, on 
the contrai’y, the urine and sediments connected with haemo- 
trophy are usually deep-coloured, and more dedidedly marked. 
The quantity of the urine, as well as its specific gravity, will 
frequently present a striking contrast; the quantity being capri¬ 
cious, but on the whole generally abundant, and the specific 
gravity, of low average in aniemotrophy; while, in heemotrophy, 
the quantity is more uniform, generally below the average; and 
the specific gravity is' higher. When the serous character has 
been once established in aneemotrophy, it is seldom entirely 
absent ; even in the earlier stages of degeneration; and if for a 
short time it disappears, it is reproduced by the slightest causes. 
On the contrary, the serous urine of hsemotrophy is often tran¬ 
sient only, and in the earlier stages, under favourable circum¬ 
stances, sometimes disappears for many months together. Again, 
among the constitutional symptoms, the dyspepsia of aneemo- 
trophy is generally distinguished by troublesome stomachic 
derangements; while the dyspepsia of haemotrophy is more 
frequently connected with a congested state of the hepatic system, 
and of the abdominal viscera in general. Even the dropsies so 
frequently attending tlie two different forms of disease present to 
the observant eye many sti’ong points of contrast; the anasarca, 
for instance, of aneemotrophy is frequently cold and passive; 
while the anasarca of hajmotrophy, particularly in the earlier 
stages, is often associated with activity; and the swelling is 
tender to the touch. In the more advanced stages of the diseases, 
the dropsies of hajmotrophy seem to take place earlier and more 
frequently in the great cavities, particularly of the chest and 
abdomen, than the dropsies of anaemotrophy; which for a long 
period are often almost entirely confined to tire anasarcous form 
of the disease. In anajmotrophy of the kidney, serous effusion is 
the most frequent cerebral disorder; while in haemotrophy there is 
greater tendency to sanguineous apoplexy. The list of diagnostic 
marks between these two great divisions of disease might be 
easily extended; but the above are sufficient to illustrate the 
subject. To enter into the diagnostic characteristics of the minor 
symptoms, would carry us far beyond our desigu, and, after all. 
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serve no useful purpose; for those who wish to become acquainted 
with these diseases, must study them closely, and to such, trifling 
diagnostic distinctions will be superfluous ; while those who have 
not studied these diseases would he only perplexed by minute 
details. 

General Prognosis. —In illustration of the prognosis in these 
diseases, we shall, in the first place, make a few remarks on the 
comparative frequency of renal affections, accompanied by a serous 
condition of the urine. 

Of the comparative frequency of kidney diseases, and parti¬ 
cularly of the forms now under consideration, it may he stated, 
that, on a certain occasion, in Guy's Hospital, Dr, Bright found 
one in eleven, and on another, one in six of the patients taken 
indiscriminately, with symptoms of kidney disease; while in 
Edinburgh the proportion seems to be still greater. AVith respect 
to the comparative frequency of renal diseases at different ages, 
Dr. B. states that of seventy-four cases, four only occurred above 
the age of sixty; thirteen above the age of fifty ; fifty under the 
age of forty-five; and nineteen under the age of thirty. I have 
seen several instances under puberty, and in extreme old ago; 
and others have noticed the same occurrence. Many of the cases 
occuring before puberty seemed to have resulted from scarlatina; 
while the cases occurring in extreme old ago have been generally 
associated with prostate and bladder disease. In adolescence and 
middle age, at least three-fourths (in Edinburgh, according to Dr. 
Christison, four-fifths) of the whole number of cases ore caused 
by the abuse of ardent spirits. Kidney diseases attack botli 
sexes ; but are more frequent in males than in females; probably 
because mal6s are more liable to be subjected to the exciting 
causes. 

These observations, it will be understood, more especially apply 
to the lower classes in large towns ; who usually constitute the 
most frequent inmates of public hospitals. Among middle 
and higher classes, the.whole number of cases not only appears 
to be less, but the proportions seem to be different; that is, 
among wine and ale drinkers, the diseases connected with haemo- 
trophy probably exceed those connected with anaemotrophy. It 
may, however, be observed, that as a habit of drinking too often in¬ 
creases with age; and as the longer it is indulged, the stronger is 
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the stimulus required to produce the same effect; many indivi¬ 
duals who in early life had been satisfied with weaker • potations, 
resort to the stronger ones as they grow older; and on this prin¬ 
ciple we may probably account for the late development, in some 
instances, of the granulated form of renal affection; which, as we 
have stated, may be thus even superinduced on a previously 
•heemotrophied organ, and form a mixed kind of disease. In 
such instances, the haemotrophied kidney may finally become 
anaemotrophied; but, as already stated, it is exceedingly impro¬ 
bable that the converse change should take place; for when anse- 
motrophy of the kidbey is once fiiirly established in early life, 
especially by the abuse of ardent spirits, the individual rarely 
survives the middle age ; so that there is no time ibr a h®mo- 
trophied condition of the kidney to be developed from the opposite 
condition; even if it were possible to suppose such a change to 
occur. But although the general prognosis in renal diseases be 
thus unfavourable, particularly when connected with an®motrophy; 
it is not to be considered that they are, under all circumstances, 
absolutely and necessarily fatal. We come now, therefore, to take 
a short view of those symptoms which may be considered as mcu® 
especially favourable, or unfavourable. On this subject, as the 
following remarks will show, our views nearly coincide with those 
of Dr. Christison. 

First, as regai’ds the properties of the blood. When the posi¬ 
tive, as well as the relative proportions of the ingredients of the 
blood are not materially changed; or when they are no further 
changed than what results from the inflammatory condition of 
that fluid; an early stage of the affection, controllable.b^ appro¬ 
priate means, is usually indicated. On the contraJry, when the 
proportion of colouring matter is deficient, and its deficiency 
cannot be referred to previous depletion; when the blood contains 
urea, and all its natural ingredients are much below the standard 
of health; an advanced and generally irremediable state of anae- 
motrophy is denoted. 

Secondly, as regards the urine. Among the favourable symp¬ 
toms indicating a generally controllable state of disease, as well as 
of its concomitant affections, may be mentioned the high specific 
gravity; the deep colour; the moderate or rather diminished 
quantity ; the abundance of albuminous matter; and presence of 
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lithate of ammonia; all of which, particularly if they co-exist, 
denote in most instances an incipient stage of disease, (both as 
regards anaemotrophy, and haemotrophy,) controllable by means 
to be presently stated. Even when the night urine is of low 
specific gravity and pale-coloured; provided the day urine be 
heavier, and the quantity passed in twenty-four hours equals or 
surpasses the average, the prognosis is not very unfavourable. 
On the contrary, when the specific gravity of the urine is uni¬ 
versally low (below 1*010); when its colour is pale; and its 
quantity limited; when the albuminous matter, in common with 
the other urinary ingredients, is very scanfy; and the lithate of 
ammonia ^ particular, is entirely absent; an advanced state of 
anmmotrophy is usually denoted; from which complete recovery 
is impossible. 

Thirdly, as regards the concomitant diseases, much depends 
upon the stage of the kidney affection. In the early stages, many 
of the concomitant diseases partake of an infliammatory character, 
and are thus controllable by the usual means; such are inflamma • 
tion of the serous membranes, inflammatory dropsy, &o. The 
dyspeptic, rheumatic, and gouty symptoms, also occasionally 
oocuning in the early periods of the affection, though frequently 
of an obstinate character, are usually capable of mitigation. On 
the contrary, in the advanced stages of these affections, the same 
diseases, when accompanied, as is often the case, with organic 
lesions of the liver, heart, &o., become absolutely unmanageable, 
while colliquative diarrhoea, and coma, when fuUy established, 
prove inevitably and speedily fatal. 

Fin^y, with reference to the general questions,—how far dis¬ 
eases of the kidneys ore entirely removable; or, if not remov¬ 
able, how far they are compatible with life ; we may remark— 

First, as to their removal .—We have stated that in the very 
early stages, the disorder appears to be chiefly functional, and 
therefore removable. Indeed, if anything can be inferred from 
the mere condition of the urine, as far as the presence of albumi¬ 
nous mattera is concerned, even the more advanced stages of the 
affection are occasionally so far removed, or superseded, as to be 
hardly distinguishable by the urine; or to be inconveniently 
felt by the patient. As instances, the condition of the organs 
usuidly resulting from early hcemotrophy, or from scarlatina. 
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may be adduced ; after which, the urine is often found quite free 
from jiibuminous matter. Such a state of recovery we may con¬ 
sider, with Dr. Christison, to be analogous to a state of recovery 
from inflammation of the lungs or other organs—a state of 
recovery so far perfect as regards immediate symptoms ; and be¬ 
coming so much further corroborated by time, as to give little 
inconvenience to the patient; though it may leave him, on the 
whole, perhaps throughout the remainder of his life, more pre¬ 
disposed to similar attacks, than those who had not previously 
experienced them. 

Secondly, as to tlirf compatibility of renal dineases with life. 
The great risk in renal diseases, throughout all the stages, arises 
from a disposition to take on inflammatory action. In the early 
stages, as above stated, these inflammatory attacks, if promptly 
met, are usually subduable; whiles in the latter stages, they too 
often prove fatal, in spite of all we can do to arrest them. Now, 
as the chief exciting causes of inflammatory action in renal affec¬ 
tions are exposure to cold ; intemperance, particularly in the use 
of ardent spirits; mental excitement; severe bodily exertion, 
&c.; the chance of life, in these affections, very much depends 
on the peculiar circumstances in which individuals labouring 
under them are placed; and on their habits, occupations, &c. ; 
and if these bo all favourable, I am decidedly of opinion that a 
very largo proportion of those who labour under renal affections, 
may live for many years, and enjoy tolerable health—indeed bet¬ 
ter health and more comfort than are compatible with many other 
chronic and incurable diseases. This remark applies more 
especially to affections connected with haemotrophy, and to certain 
forms of strumous disease ; in some of which it is often remark¬ 
able how long life is protracted under conditions tliat one would 
almost conceive to be impossible. Thus I knew an instance of 
a gentleman, who before the age of twenty, laboured under dis¬ 
tinct symptoms of an abscess in the kidney; who lived to the age 
of seventy; and who almost daily, throughout that long period, 
passed more or less of purulent matter in the urine. His 
appearance and state of health were never robust; yet he enjoyed 
tolerable health and comfort; and only felt greater annoyance 
than usual, when the purulent matter, as it would occasionally 
do, almost disappeared from the urine. On such occasions the 
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stomach became deranged ; and he had an attack of feverish 
excitement; which usually terminated after a short time, in the 
sudden discharge of an enormous quantity of pus with the urine ; 
after which he speedily recovered his former state of health. 
Such attacks were usually brought on by exposure to cold, or by 
inattention to the state of the bowels, diet, &c.; and he finally 
sank under an unusually severe attack of this kind.* Similar 
remarks have been made by other writers, ns for instance by Dr. 
Baillie ; and indeed it is well understood that one kidney, like one 
eye or other duplicate organ, may be entirely obliterated ; while 
the other is quite sufficient to carry on the functions of life. On 
the other hand, in diseases of the kidneys, connected with anae- 
motrophy, when the patient is placed in unfavourable circum¬ 
stances ; when he persists in his intemperate habits; and, from 
the nature of his occupation,! is exposed to cold and moisture, 
&c.; the chance of a protracted existence is very trifling; indeed, 
as already stated, such individuals seldom survive the age of 
forty, and they often die much earlier. Some further remarks on 
the prognosis indicated by certain symptoms, will be more con¬ 
veniently considered, when wo speak of the effects of inflammatory 
attacks upon the degenerated kidneys. 

Treatment .—The treatment of incipient nephritic degeneration 
in its comparatively chronic and quiescent condition, will vary 
considerably according to the age and circumstances of the pa¬ 
tient. In early life, the complaint, as we have stated, often as¬ 
sumes more or less of the characters of dyspepsia, as well as of 
derangement of the urinary system; and the practice must be 
directed accordingly. The symptoms of dyspepsia are so varied 
and numerdhs, that it is impossible to lay down rules with re¬ 
spect to them all. The practitioner, however, will find, whatever 
his experience in the treatment of dyspeptic affections may be, 
that in cases of the present description, the dyspeptic symptoms 
are infinitely more obstinate than usual; and that ve^ often, 
whether he considers •the dyspepsia as the cause or effect of the 
concomitant^urinary derangements, he will be equally unsuccess¬ 
ful in the treatment of both. The three groat points to be con- 

* It is remaa-kable that dropsy rarely appears under this form of disease ; 
the gentleman alluded to in the text, even to the last, never suffered from 
oedema. 
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stantly borne in mind in the management of these cases, are,— 
attention to diet and regimen; the guarding against the influence 
of cold and moisture; and the avoiding all violent remedies. 
With respect to diet and regimen, it may be observed generally, 
that the diet should be light and nutritious, and free flrom stimu¬ 
lating matters; the purest water should be selected for use ; and 
of fermented liquors, the less there is taken the better; though 
much will depend on this point on the previous In^its of the 
patient. The clothing should bo worm, and consist of flannel 
next the skin throughout the year ; and during the winter and 
spring months, the addition of leather will, in many instances, be 
useful. The exercise should be moderate, and short of fatigue ; 
and if the patient’s circumstances admit, easy travollihg both by 
sea and land, warm sea-bathing, &c., may be often recommended 
with advantage. By violent reme^es, I mean more especially the 
abuse of mercury, and of stimulating articles; such as copaiba, 
cubebs, turpentine, &c., all of which, when injudiciously ad¬ 
ministered in exciting doses and in excited habits, are capable 
of doing infinite mischief. Indeed, I believe a large number of 
the cases of kidney disease in early and middle life, among the 
higher classes, are often referable, in no small degree, to the abuse 
of these remedies. 

In the treatment of kidney diseases in early life, it will be 
frequently proper, at the outset, to abstract blood by leeches or 
cupping from the loins or perinaeum in small quantity ; and if the 
hepatic system be congested, to administer mild but efficient 
purgatives and alteratives. Of purgatives, perhaps the best is 
castor oil, if the stomach will tolerate it; the simple extract of 
colocynth, conjoined with some aromatic, as the oH of aniseed, 
&o., often suits well. Bhubarb is apt to irritate from its getting 
into the urine; but if it does not irritate, it is in other respects 
well suited as an aperient. The symptoms more immediately 
connected with the stomach, are acidity, flatulence, and nausea, 
which often, in various degrees, co-exist ^ or alternate. One of 
the best remedies for all these symptoms is the hydrocyanic acid, 
either alone or associated with small doses of the fixed alkalies; 
to ensure their good effect, however, the alkalies must be 
carefrilly and judiciously administered; otherwise they do more 
harm than good. When all signs of activity are absent, some 
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of the lighter bitters and tonics, such as the infus. humuli 
or infus. cinchonce, prepared with cold distilled water, are occa¬ 
sionally beneficial. When the kidneys and bladder are more 
than usually irritable, as is sometimes the case, the uva ursi con¬ 
joined with hyoscyamus, hop, &c., is often useful; particularly 
after the other symptoms have been attended to and removed as 
far as possible. The same may be said of i^ediosma woApareira 
hrava, oith^ alone or conjoined with acids, <feo., as the properties 
of the urine may indicate. In this particular state and form of 
the disease, however, I doubt if any remedy surpasses the uva ursi 
when judiciously directed. 

The treatment of incipient nephritic degeneration, and its 
usual accompaniments as they occur in advanced life, requires, of 
course, to be varied according to the degree of the disease and 
the organs more immediately affected. In the acute forms of the 
affection, when the urine and its sediments are extremely high 
coloured, and the hepatic system obviously involved in the af¬ 
fection ; when, also, there is a tendency to apoplexy, and existing 
or threatened effusion into the cavities of the chest, peritonteum, 
&c., blood-letting, general or local, or both, as the case may in¬ 
dicate, will be proper at the outset, with which may be conjoined 
the judicious use of mercurials, and the more active diuretics; 
and the patient must, at any rate, and by almost any means, be 
saved from the imminent danger awaiting him. In the milder 
form of the disease, however, when the urine is less scanty, and 
the sediments of a paler colour, there is seldom much occasion for 
active mercurial treatment. Indeed active mercurial treatment, 
as before observed, is in a great many cases calculated to do posi¬ 
tive mischief 7 and to confirm, if not to produce, nephritic dis¬ 
ease, which, under proper treatment, would have remained sta¬ 
tionary at least; or perhaps would never have existed. But while 
mercurial treatment should be thus carefully avoided, there can be 
no objection to the use of mild alterative doses of this remedy; 
either alone, or if gouty irritation exists in the system, ooiyoined 
with the acetous extract of colchicum, &c. With these may be 
associated mild purgatives, and the saline diuretics, such as the 
Bupertartrate, citrate, or nitrate of potash, the spir. atheris nitrici, 
&c. The diet of the patient should be light and moderate; and 
when the more active symptoms have abated, the diuretic effects 
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of the remedies may be occasionally assisted by the use of the 
effervescing waters; to which may be added, if the patient has 
been accustomed to wine or spirits, a little sound sherry or hock ; 
or a little hollands, if preferred. This plan must be pursued as long 
as it may appear necessary, or until the urine has acquired its natu¬ 
ral appearance and transparency; and when this hop taken place, it 
will often be found on examination, as above stated, that in a great 
many of the more favourable cases the urine has entirely lost its 
albuminous character; so as to lead to the conclusion that for¬ 
midable disease of the kidney never existed. 

Nearly the same observations are applicable to the confirmed 
and advanced stages of renal affections accompanied by serous 
urine. The diet and regimen, in particular, must lae still more 
rigidly and carefully attended to, and all the barbarous crudi¬ 
ties which a vitiated appetite or depraved taste has introduced 
into modem cookery, should, without exception, bo avoided; for 
whatever affects the stomach, which in most instances is exceed¬ 
ingly liable to be affected by slight causes, is sure to exert an 
unfavourable influence on the urinary organs. It is impossible to 
lay down rules which shall be universally applicable ; but if the 
patient confines himself to mutton, poultry, and some of the lighter 
kinds of fish, among animal matters; and to farinaceous sub¬ 
stances, such as bread, rice, sago, &c., together with the occa¬ 
sional use of the lighter herbaceous or leguminous substances, 
he can scarcely go wrong. In most cases, also, it will be proper to 
abstain from sugar. With respect to drinks, in addition to what we 
have above stated, we may observe, that though fermented liquors 
of all sorts had better be Shunned, yet cases will occasionally occur 
in which it will bo proper to break through this rifle; for as the 
greater number of individuals affected by the aneemotrophied forms 
of disease more especially, have brought on, or at least aggravated, 

, their complaints, by the excessive use of fermented liquom, it will 
not be‘pradent, or perhaps pqpsible, in all instances to abstract 
fermented liquors entirely, and at once; and hence it may be ne¬ 
cessary, in some instances, to continue their use for a time, and 
diminish by degrees the quantity taken. In such cases, those fer¬ 
mented liquors wMch have a tendency to keep up a moderate flow 
of urine, will in geuipral be ibund most useful. 
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In the confirmed and advanced stages, the exercise must be 
moderate, and always short of excessive fatigue; and perhaps, on 
the whole, gentle walking exercise is the best. Rough riding, 
either on horseback, or in carriages, appears to aggravate the 
symptoms; and is apt either to cause bloody urine ; or in some 
instances to produce a tendency to urinary suppression. Sailing, 
when it does not produce -too great and long-continued sickness, 
which it is sometimes apt to do in these affections, is also par¬ 
ticularly desirable. All violent exertions, particularly calling 
the dorsal or lumbar muscles into play, such os lifting weights, 
&c., should be avoided. The eftects of cold should bo more than 
ever guarded against by warm clothing; and the getting of wet 
feet, or the*exposure in any way of the lower extremities or back 
to the eflccts of cold or moisture, is particularly dangerous. 
Hence, whenever the circumstances of the patient admit, he should 
be recommended to migrate during the winter months to "a warmer 
climate. 

In addition to what has been stated respecting the treatment 
of renal afibetions in their incipient state, the following obser¬ 
vations may be made respecting the medical treatment of them 
in their confirmed and later stages. One of the first points to be 
attended to, is the regulation of the bowels; and for this purpose, 
as formerly stated, castor oil is better adapted than most other 
expedients. When castor oil disagrees, in addition to the reme¬ 
dies formerly suggested, we may recommend the extract of colo- 
cynth combined with the extract of henbane, as advised by Dr. 
Christison—a combination long in use here, and often very effec¬ 
tive. Mercurial remedies, for the reasons we have already so 
frequently alkided to, are seldom required, or proper in the variety 
of complaints attended by anmmotropby, now more particularly 
occupying our attention. When their use appears to be abso¬ 
lutely indicated, they must be employed with great caution, as a 
most troublesome ptyalism is apt to be speedily induced by mer¬ 
cury, even in small doses, in these Sections 4 while the affections 
themselves are commonly much ag^avated by-dts use. A * class 
of remedies much recommended in t^e ocRifirmed and chronic 
forms of these affections, is the vapour, or ,^ot air bath. The 
steady use of diaphoretics also is bfum beneficial, provided their 
action be at the same time directed t6 the kidneys; or at least be 
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not calculated to unduly suppress the action of these organs. One 
of the best I know is the citrate of ammonia, which, when the 
stomach is irritable, may be given in the effervescing form. The 
citrate of ammonia may be variously associated, either with ipeca¬ 
cuanha and the syrup of poppies; or with Dover's powder; the 
extract of sarsaparilla, &c. I have also found the infus. diosmcB 
with sarsaparilla useful, when steadily employed. Urgent vomiting 
is best allayed by the hydrocyanic acid, or creosote. In the con¬ 
firmed stages of the disease, when the abstraction of blood is no 
longer required or admissible; much benefit is sometimes derived 
from dry cupping, or* the establishment of an issue or seton over 
the region of the kidneys—not, perhaps, of a curative kind, but 
tbe external excitement has seemed to act as a divertisement to the 
internal; and the tendency to mischief in the kidneys has, in 
consequence, been not only much diminished, but the attacks, 
when they have occurred, have been less severe; in short, the 
complaint for the time has appeared to be arrested in its progress. 
When the issue or seton has reduced the tendency to inflammatory 
excitement, remedies of a more decidedly tonic or astringent 
character may bo sometimes employed with advantage ; such are 
tbe uva ursi, the pareira hrava, and even some of the milder 
preparations of iron, as the citrate or hydriodato ; particularly if 
conjoined with henbane or conium ; but their use requires caution, 
and they must be immediately discontinued if they cause excite¬ 
ment. 

In the early stages of chronic hsemotrophy of the kidneys, the 
treatment required is almost always of the depletory or antiphlo¬ 
gistic kind. Occasional cupping over the loins; the keeping of 
tlie bowels freely open; the use of the alkalies ; or 'neutral saline 
compounds with vegetable acids, as the citrate or tartrate of 
potash, will be beneficial. If the urine be scanty, the hydnodate 
of potash and the spiritus tstheris nitrici may be added to the 
saline mixture. If hepatic or gouty congestion prevails, alterative 
doses of mercurials, either alone or combined with purgatives, or 
with the acetous extract of colchicum, may be given at short in¬ 
tervals ; so as to meet, pr to keep under such symptoms, when 
threatening, or actually present. Hence, in this form of disease, 
it will always be proper to pay strict attention to the quantity and 
quality of the urinary secretion; by which means a coming attack 
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can bo often anticipated, and sometimes warded off, by cupping, 
by appropriate purgatives, and by other means calculated to obviate 
local congestion. In the intervals of apparently perfect health, 
which often exist in the earlier stages of this form of disease, espe¬ 
cially during the summer months, little medical treatment of any 
kind, except gentle purgatives, when requisite, will be necessary; 
and the patient will have scarcely more to attend to, than the 
prophylactic means above described. In the more advanced stages 
of diseases connected with hEemotrophy, in which the symptoms 
usually approximate more or less nearly to those connected with 
anaemotrophy, the plan of treatment will b8 of a mixed character, 
and more yearly resemble that laid down above, as adapted for 
this form of affection. 

With respect to remedies calculated to remove renal affections 
altogether, I know of none. Even obstinate functional disorders, 
depending on lesions of the nervous system imperceptible by our 
senses, too often resist all our attempts to remove them; how 
then can we hope to remove diseases depending on obvious de¬ 
struction of the organs ? 

Finally, in the treatment of renal affections in general, we can¬ 
not do better than remind the reader of the maxim often men¬ 
tioned in these pages, and wliich should be constantly kept in 
view, viz. that in all the forms and stages of renal affections, and 
particularly in the advanced stages, it is much easier to do mis¬ 
chief than to do good ; and that the great principles to be kept 
in view are, to prevent evil as much as possible on the one hand ; 
and on the other, to meet promptly symptoms as they arise, par¬ 
ticularly when of an inflammatory character. 


Species h. Var. 2 —Pf serous urine, the degenerated Kidney in 

A STATE OF INFLAMMATION. 

We have already pointed out the importance of considering 
separately those attacks of an inflammatory kind, to which all 
organic affections of the kidney are liable, and which in fact 
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constitute one of their most dangerous features. At the same 
time, however, it must be noticed that these inflammatory attacks 
are so insidious in their approach, and differ by such impercep¬ 
tible grades in their early stages ^rom the common quiescent con¬ 
ditions of the organs, that it is difficult, in many instances, to say 
where one ends and the other begins. Hence, for the sake of 
distinctness, and to avoid repetition, I have thought it proper, 
in describing these inflammatory attacks, to adopt a different plan 
of arrangement, and to speak of the whole in connexion. Moreover, 
as the inflammatory attacks upon the heemotrophied kidney arc 
the most strongly marked, I have reversed the order followed in 
speaking of these diseases in their chronic fonns ; and commenced 
with inflammation of the hasmotrophied organ, 

Properties of the urine .—The leading changes in the properties 
of the urine induced by an infl/immatory attack, may be thus 
briefly stated. In inflammatory attacks of almost every form of 
diseased kidney, one of the first observable symptoms, as far as 
the urine is concerned, is a diminution in its quantity; accom¬ 
panied, of course, by a corresponding deepening of its colour, and 
an increase in its specific gravity. These changes are usually 
most remarkable in inflammation of the heemotrophied kidney ; in 
the early stages of which, the urine is often much diminished in 
quantity, of a deep brown or red colour, and is not only loaded 
with albuminous matter, but usually, on cooling, deposits large 
quantities of latcritious litbates. In this stage of the affection, 
also, blood occasionally makes its appearance in the excretion. 
As the inflammatory action proceeds, the urine still remains, or 
even becomes more, scanty ; though its colour and specific gra¬ 
vity do not always increase in the same proportion; and in the 
latter stages, purulent matter is occasionally present. Immedi¬ 
ately preceding dissolution, when the affection cannot be arrested, 
the secretion of urine sometimes ceases almost entirely. Analo¬ 
gous phenomena, though of a much less marked kind, are usually 
presented by the urine in the aneemotrophied conditions of the 
kidneys. The quantity, which is usually much more copious than 
in the haemotrophied form of disease, becomes more or less dimi¬ 
nished at the commencement of the inflammatory attack; the 
colour, also, is sometimes increased: but the lithate of ammonia 
is rarely, if ever, present. In the latter stages, the quantity 
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usually becomes further diminished; and hlood, mixed vdth 
mucous and purulent matters, in a few rare instances make their 
appearance. In the very last stages, when vomiting, diarrhoea, 
and coma usually supervene, the secretion of urine as before, is 
nearly suspended altogether. Another property of the urine which 
sometimes undergoes remarkable changes during inflammatory 
attacks, is its acidity. In the early stages of haemotrophy, when 
inflammation supervenes, the urine often becomes preternaturally 
acid ; and even in the aneemotrophied forms of the disease, and in 
cases in which the urine is neutral or alkalescent, it will occasion¬ 
ally, under acute attacks, assume an acid Character. 

When there is abscess in the kidney, particularly of the stru¬ 
mous or ctironic kind, the purulent matter almost constantly pre¬ 
sent, sometimes disappears during the eiurlier and acute stages; 
but towards die termination, after the excitement has given way, 
the purulent matter is often discharged in greatly increased quan¬ 
tity, to the apparent relief of the patient. In such cases, proba¬ 
bly, either the pus has not been secreted; or having been secreted, 
it has not been able to escape by its usual exit, on account of the 
increased swelling, &c., produced by the inflammatory attack. 
Such is a brief account of the chief variations which the urine 
undergoes during acute attacks of inflammation supervening 
on diseased kidneys. There are many modifications of these 
and other spnptoms, incidental to different constitutions and 
forms of disease, which we cannot here notice; but which those 
who are conversant with the subject will, no doubt, easily recog¬ 
nise. We proceed, therefore, to consider the constitutional effects 
arising from inflammatory action on previously existing diseases in 
the kidneys? 

. Constitutional Symptoms .—^Inflammatory attacks of the kid¬ 
neys, in all the forms and stages of degeneration, are usually 
ushered in by the common symptoms of fever. These symptoms, 
however, are varied, in infinite modes and degrees, according to 
the constitution of th§ patient, and according to the original cha¬ 
racter of the renal affection. The symptoms are usually most 
strongly marked in the inflamed haemotrophied kidney, and may 
be thus summarily stated. After exposure to some of the com¬ 
mon exciting causes of inflammation, as cold, «fcc.; and in blad¬ 
der diseases, after the use of instruments, especially if incautiously 
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employed, the patient experiences a shivering fit more or less de¬ 
cidedly marked, which is soon followed by the usual consequences, 
fever, pain in the back and head, restlessness, loss of appetite, 
&c. As these indications proceed, they become associated with 
symptoms more especially denoting kidney irritation, such as 
vomiting, hiccup, and various other forms of gastric derange¬ 
ment ; also, pain and uneasiness about the region of the kidneys, 
bladder, &o. There is in general thirst; and the tongue becomes 
furred, then red, and afterwards brown and dry ; and while 
these changes are going on, which they do very rapidly, the 
affection gradually assumes more or less of the typhoid character ; 
diarrhoea supervenes; the urine becomes high coloured and 
scanty, and the patient dies comatose. These symptoms vary 
considerably, as we have stated, according to the patient’s age 
and strength, and according to tlje stage of the renal disease ; 
the symptoms being usually less acute in the old and debilitated, 
who have long suffered from urinary and bladder diseases; than 
in the middle-aged, in whom the constitution has not yet been 
materially impaired, and in whom the afi’ection is in its incipient 
state. 

The constitutional symptoms denoting increased action of an 
inflammatory character in the antemotroplued kidney, somewhat 
resemble the preceding, but are less decidedly defined, and, more¬ 
over, are subject to considerable modifications. The rigor, for in¬ 
stance, at the commencement, -is commonly less distinct, and the 
attack more frequently begins with obvious derangement of the 
assimilating organs; exhibited either in the form of dyspepsia, 
hepatic congestion, or disordered state of the bowels, or all these 
combined, or associated with others. In this state of* things, any 
little error of diet will often give occasion to the attack, which is 
not unfrequcntly aggravated by vomiting or diarrhoea, or occa¬ 
sionally by both. In some instances the urine, under the above 
circumstances, becomes more scanty than usual, and the attack is 
ushered in by a drowsy listlessness, or headgche; and, on account 
of the diminished quantity of urine secreted, there is a temporary 
lulling of the ordinary bladder irritation. In a variety of instances, 
particularly during the winter months, the , attacks commence with 
a common cold, which is accompanied by a strong tendency to 
bronchitis or pneumonia. In some instances, diarrhoea, in others, 
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anasarca, are among the first symptoms that attract the patient’s 
notice, and indicate increased disease in the kidneys; in short, any 
of the concomitant symptoms previously mentioned, as well as 
many others depending on accidental causes, and the peculiar cir¬ 
cumstances of the patient’s constitution, often determine both the 
kind and degree of the immediate attack, and consequently the 
risk accompanying it; as well as in a great measure, the principles 
of treatment. 

With respect to the termination and consequences of inflamma¬ 
tory attacks of the degenerated kidney, not proving immediately 
fatal, it may be noticed generally, in conclusion, that they differ 
materially in the two forms of the affection now under considera¬ 
tion ; as w'cll as in the same form, under the different modes of 
attack above alluded to. In the htemotrophied kidney, the attack 
is soniotinius terminated by a discharge of blood from the organ ; 
occasioniilly by a discharge of pus; not unfrequently by neither ; 
but in almost all instances it will be found, that after every attack 
tlie patient is left in a worse and more susceptible state than be¬ 
fore ; and that it is long before he recovers his former condition, 
and frequently never. Similar remarks may be made respecting 
acute attacks of the anromotrophied kidney. In a few rare cases 
Uiey are resolved by an attack of hsemorrhage ; or a discharge of 
pus ; but tbe patient is much more apt to get into a general 
cachectic state, terminating in some of the chronic affections above 
described. In cases in which the mucous membrane is involved, 
irritable and diseased bladder is another very frequent termi¬ 
nation ; which, added to the constitutional derangement, increases 
infinitely the distress of the patient, and generally abridges his 
existence. 

With respect to the causes of inflammatory attacks on the de¬ 
generated kidney, as well as the diagnosis and prognosis^ we need 
uot, after what has been stated, enter into details. We shall, 
therefore, content ourselves with referring the reader to jvhat has 
been said on these subjects when treating of the disease in its 
quiescent state; and proceed at once to make a few remarks on 
the plan of treatment. 

Treatment of Inflammatory atiaeks of the degenerated Kid- 
ney .—We need scarcely state that the principles, as well as many 
of the dotfuls of the treatment to be pursued in inflammatory at- 
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tacks of the degenerated kidney, have, like those of the causes, 
diagnosis, and prognosis, been already anticipated; under these 
circumstances, we shall principally confine ourselves to a recapitu¬ 
lation of the leading facts. 

Inflammatory attacks on the hsemotrophied kidney should be 
promptly met at the very outset by active antiphlogistic treatment. 
A few cases will require general blood-letting, and alrqost all will 
be much benefited by local depletion; such as by free cupping or 
leeching over the loins, &c. Blisters are doubtful remedies ; 
though, if not kept on too long, they may be sometimes useful; 
but strong mustard pojsiltices, or other efiective counter-stimulants, 
producing speedy and decided effects, are preferable. Internally, 
active aperients may be usually administered; among Vvhich calo¬ 
mel and colchicum may be included; especially, as is often the 
case, if gouty irritation be suspected, or present. When the more 
active symptoms have subsided, the purgatives may be associated 
with diuretics; or diuretics may be given alone, as the case may 
appear to indicate. Of diuretics, the citrate, tartrate, or supertar¬ 
trate of potash, conjoined with nitre, the hydriodato of potash, the 
CBtheris nitrici, &c., are among the best, and may constitute 
a part of the prescription. When the urine has assumed its usual 
quantity and properties, wo may conclude in general that the inflam¬ 
matory attack has subsided; though the urine will be often found to 
contain more or less serum for a considerable time (in some cases 
always) subsequently to the attack; particularly after meals. The 
above remarks apply more immediately to the earlier and acute 
attacks; but a similar plan of treatment, modified according to 
circumstances, is usually indicated throughout all the stages of 
the aftection. In the latter stages, purgatives must be given 
with more caution; but diuretics are occasionally required to 
the last, to remove the increased or sudden dropsical effusion, 
which frequently takes place, either into the cellular membrane, 
or into the thoracic or abdominal cavities, during subacute in¬ 
flammatory action, produced by exposure to cold, or by other 
causes. 

In the Inflammatory attacks of the aneemotrophied kidney, the 
symptoms, though of a still more formidaJ>le character than those 
attending inflammation of the heemotrophied kidney, are seldom 
so acute; tihtat is, ore rarely of the* high phlogisdo character of 
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those exhibited by the heemotrophied kidney. Hence general de¬ 
pletion must be cautiously resorted to ; and local blood-letting, by 
leeches or by capping over the loins, if blood-letting be at ail in¬ 
dicated, will be safer than general depletion. In inflammation of 
the ansemotrophied, as well indeed as of the hsemotrophied kidney, 
the application of leeches to the perineeum and anus will be often 
found particularly useful; and the bleeding may be encouraged ac¬ 
cording to circumstances, by applying a large warm poultice to 
the part. In the confirmed stages of the affection, when bleed¬ 
ing in every form is out of the question, dry cupping over the 
loins is sometimes useful. In the last •stages, the symptoms, 
which are usually of a colliquative kind, must be combated as 
they arise,* according to their nature and degree. Diarrhoea is a 
firequent and formidable symptom, and usually resists any attempt 
to abate it; diarrhoea sometimes precedes effusion on the brain 
and coma; a tendency to which the sudden checking of the 
diarrhoea, either spontaneously, or by opiates, seems to promote. 
In short, the treatment of the latter stages of inflammatory 
attacks, both of the hasmotrophied and ansemotrophied kidney, 
when the more acute symptoms have abated, differs in no respect 
from the treatment of those diseases in their chronic and quies¬ 
cent forms, as before detailed. 

It would be foreign to the objects of this volume to enter mi¬ 
nutely into the treatment of all the various secondary diseases 
occasionally accompanying renal affections. I cannot, however, 
conclude without repeating the caution—that in the treatment of 
these affections, the medical practitioner must never overlook the 
renal disease, otherwise he will be more likely to kill than to cure 
his patient. • 


In the preceding account of renal affections, characteiased by a 
serous state of the urine, all allusion to the condition of the 
kidneys with which this morbid character of the urine is com¬ 
monly associated, has been omitted in the present edition, and I 
have thought it preferable to arrange the constitutional symptoms 
and the morbid anatomy of the kidneys separately. In accord¬ 
ance, therefore, with this view, it remains to give a brief summary 
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—first, of the apparent post mortem phenomena in these diseases; 
which we shall do in the words of M. Eayer,* and Dr. Christi- 
Bon,t whose classifications of these diseases are chiefly founded 
on the apparent post mortem phenomena:—and secondly, of 
the principal microscopic phenomena presented by the kidney 
and urine, as more especially determined by recent investiga¬ 
tions. 

M. Rayer comprises the diseases connected with a serous state 
of the urine, under the general appellation of Nephrite Alhumi- 
neuse ; which he divides into the acute or febrile ; and the chronic 
or non febrile. From the different appearances found after death, 
he further subdivides these affections into six varieties; two of 
which varieties belong to the acute, and four to the chronic, forms 
of the affection. The following is his account of these six 
varieties: • 

First Variety. (See M. Rayer’s Atlas, pi. vi. fig. 1; and pi. x. 
fig. 8.) The size of the kidneys is augmented ; in the adult, the 
weight of one of the kidneys is increased to eight or even twelve 
ounces, instead of four ounces,, the average weight. Their con¬ 
sistence is firm without hardness; somewhat resembling that state 
of the organ which is produced by injecting it with a watery fluid. 
Their surface, which is more or less unnaturally red, appears 
studded over with a great number of little points, of a deeper rod 
than the general tint of the organs. On making a section, the 
augmentation of volume is found to chiefly depend on the disten¬ 
sion of the cortical portion of the kidney, which presents inter¬ 
nally a great number of red points similar to those which are 
observed on the surface of the organ. These red points M. Rayer 
thinks to bo the glandules of Malpighi, strongly injected with 
blood. The tubular structure of the kidney, compressed between 
the tumified prolongations of the cortical structure which extend 
between the pyramids, is of a more ill-defined red, and its stri® 
orC less 'apparent than in the healthy state. Lastly, the mucous 
membrane, lining the calices and pelvis gf the organ, is more 
vascular than natural. This condition of the kidney is considered 
as rare; since death seldom takes place till the affection is further 
advanced. . 

Traits des Malgdi^ des Reins, tom. ii. pp. 99—104. 
f On Granular De^neration of the Kidneys, p. 91. 
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Second Variety. (See M. Bayer’s Atlas, p. vi. figs, 2 and 3 ; 
and pi. vii. fig. 6.) The size and weight of the organs, a.s in the 
preceding variety, are augmented. The consistence is a little less 
firm. The lobules are frequently more distinct than in health ; 
but the point that particularly distinguishes this variety is a 
remarkable admixture of antemia and hyperaemia; a marbled 
aspect of the surface of the kidneys produced by red spots dissemi¬ 
nated over a ground of a whitish yellow tint. When cut open, 
the cortical portion of the organ is found enlarged, and of a pale 
yellow tint, spotted with red, which is strongly contrasted with 
the tubular structure ; the colour of this being of a decided 
reddish brown. 

Third Variety. (See M. Bayer’s Atlas, pi. vi. fig. 4.) Tlio 
size of the kidneys is increased as before; but the appearance of 
the surface is neither spotted nor marbled. The cortical substance 
of the organ, both external and internal, is of a pale uniform rose 
or yellowish tint; or occasionally the colour is still less marked, 
and resembles that of the flesh of the eel. {Atlas, pi. x. fig. 5.) 
Minute vessels, injected with blood, appear here and there. (^Atlas, 
pi. vii. figs. 2 and 5; pi. ix. fig. 9 ; pi. x. fig. 10.) More rarely, 
small red or brown spots, or large white granulations, denote a 
former deposition of lymph {Atlas, pi. vi. fig. 6) or depressions. 
Occasionally redness and hardness of the mamillary processes of 
the tubular structure are observed ; as well as a slight thickening 
of the mucous membrane lining the calices and pelvis, the vessels 
of which are sometimes injected. These phenomena are not, how¬ 
ever, to be considered as characteristic, as they are also seen in 
common nephritis. 

Fourth Vnriety. This has been designated by Dr. Bright as 
the granulated iewture of the kidney. {Atlas, pi. viii. figs. 1, 2i 
3, 4, 6, 6; pi. ix. fig. 1, 8.) As in all the preceding varieties, 
the kidneys are larger and heavier than in a state of health. 
Their external surface most frequently* is of a pale yellbw, and 
sprinkled, and sometimes covered, with small spots of a. milk white 
or slightly yellow colour* of tlie size of .a small pin-head. The 

• M. Rayer observes that the term yellowish granular matter, generally 
adopted in this country to designate this morbid phenomenonrdoi^ not 
convey an exact notion of the most freqv^ht appearance assumed by the 
granular degeneration. 


8 
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spots are occasionally elongated, and somewhat resemble the light 
curdy deposit from whey, and are scattered more or less irregularly 
over the surface of the organs. In general the granulations are 
more numerous and striking at the extremities of the kidneys. 
They ore all covered with an extremely thin membrane, through 
which they appear as if overlaid with a coat of varnish. The sur¬ 
face of the organs is perfectly smooth, and of a milk-white colour. 
The granulations of Bright are found in the cortical substance of 
the kidney. When the kidneys are divided on their.convex side 
towards their scissnre, the cortical substance offers, as in the 
second and third varieties, a general pale yellowish tint, which is 
strongly contrasted with the red colour of the tubular structure. 
The distended cortical portion occupies a larger space than in 
health, particularly in the prolongations between the pyramids. 
The minute points of a milk-white colour, instead of being more 
or less round and separated, as is most frequently the case on the 
surface of the organs, {Atlas, pi. ix. fig. 1,) appear under the form 
of irregular flocklike lines, which seem continuous with the 
diverging striae of of tlie tubular pyramids. {Atlas, pi. viii. figs. 1 
and 0.) When the section is carefully made in the direction of 
the striae of the tubular substance, the above distribution is very 
apparent; particularly at the periphery of the kidney, and at the 
bases of the pyramids ; where the granular alteration is in general 
the most strongly marked. 

Sometimes the granular deposit is scanty or entirely wanting 
in the interior of the cortical substance, although it may be very 
abundant on the surface of the kidney. In other cases, on the 
contrary, the granular degeneration occupies all the depth of the 
cortical substance, and extends to the little prolongations which 
penetrate to the base of the tubular pyramids; the striae of which 
are jammed and depressed on their sides, so as with their float¬ 
ing extremities to somewhat resemble a wheat-sheaf. (Atlas, pi. ix. 
fig. 8.) * 

When a granulated kidney is macerated in water for sometime, 
the granular deposites become more apparent. Their dead-white 
colour, also, strikingly contrasts them with the surrounding corti¬ 
cal substance. {Atlas, pi. ix. fig. 1.) 

JP'if/A Variety. This form, more rare than the preceding, is, 
like them, sometimes accompanied by dropsy. The kidneys are. 
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as in the former instances, more enlarged and heavy, and have a 
more decidedly lobulated appearance than in health. 1 cannot, 
says M. Kayer, give a better idea of the appearance presented by 
the organ in this variety, than by saying that it resembles an 
infinite number of minute grains of oatmeal, deposited under the 
investing cellular membrane. These little grains are quite distinct 
from the grains of sabulous matter sometimes deposited in the 
cortical substance; as they are also from the little lymph granules, 
which are occasionally seen in this, as well as in other varieties of 
nephritis. 

Sueth Variety. This variety appears to correspond with Dr. 
Bright’s third variety. The kidneys are sometimes larger, fre¬ 
quently smaller, than in health. (Atlas, pi. vi. fig. 5; pi. vii. fig. 
C; pi. X. figs. 8 and 10.) They are hard, and present mamme- 
latod inequalities on their surface. There are few or no milk 
coloured spots externally; but on making a section of £he organ, 
granulations are almost always seen in the cortical substance. I 
have also seen a kidney in this state of induration and unnatural 
form, present a great number of granulations on its surface; 
(Atlas, pi. vii. fig. 6.) 

In cases in all respects resembling the preceding, in which the 
patient has died some months or years oiler a first attack of 
serous urine, I have in vain, says M. llayer, searched in the in¬ 
durated, rugose, and mammelated kidneys, the true granulations 
of Bright; for we cannot give that name to the minute projections 
or asperities with which the surface of the organ is ordinarily 
scattered. The kidneys are most frequently discoloured, either 
generally or partially ; and, anatomically speaking, they so resem¬ 
ble the kidneys as altered by simple chronic nephritis, that it 
would not be possible to point out the distinction without a know¬ 
ledge of the phenomena which occurred during the lifetime of the 
patient. 

In this advanced stage of the disease the exterior membranes of 
the kidneys are almost always thickened, at least partially; and 
are strongly adherent to the surface of the organs. 

The following are some of the most frequent morbid appear¬ 
ances occurring in conjunction with the present forms of diseased 

1. The glandules of Malpighi are red or dark-coloured,, and 




174 PATHOLOGY OF ALBUMINOUS ASSIMILATION AND SECRETION. 


much enlarged ; (First form of the disease. Atlas, pi. vi. fig. 1 ; 
pi. X. fig. 3;) and this discoloration is remarkable, when anaemia 
pervades the cortical substance of the kidney. In the advanced 
stage of the disease, the renal glandules assume the form of 
minute serous vesicles ; (Atlas, pi. ix. figs. 6 and 7 ;) intermingled 
with others of a larger size, which, as the disease proceeds, become 
real cysts. 

2 . The little red ecchymosed or petechial spots which are some¬ 

times observed in the first form of the disease, mq,y be subse¬ 
quently replaced by yellow or slate-coloured spots. (Atlas, pi. vi. 
fig. 6.) * 

3. The renal veins may present fibrinous concretions, adhering 
to' their sides, (Atlas, pi. vii. fig. 3,) and extending to their prin¬ 
cipal ramifications. In this case a section of the cortical substance 
appears more moist than when thi» condition of the veins is absent. 
The lymphatic glands of the renal scissure are sometimes enlarged; 
but this is very rare. 

4. The calices and pelvis have several times shown traces of 
inflammation both acute and chronic ; acute inflammation has been 
indicated by vascular arborisations or red spots; chronic inflam¬ 
mation by a dull or bluish-white appearance of the miicous mem¬ 
brane; which in two cases has been seen partially ulcerated. 
(Atlas, pi. X. fig. 1.) 

M. Bayer supposes organic derangements of the bladder, 
prostate, &c., to be only accidentally associated with kidney 
disease; while he considers organic affections of the lungs, heart, 
stomach, &c., to be more intimately connected with renal affec¬ 
tions, either as causes or consequences. Anasarca he views almost 
as a necessary consequence ; and observes, that instead of mere 
serosity, a gelatinous fluid is sometimes deposited in the cdlular 
tissue. 

The following is Dr. Christison’s arrangement of the present 
diseases'. 

“ On comparing," says Dr. Ghristison<i '* with my own obser¬ 
vations, the experience of Dr. Bright, Dr. Gregory, M. Solon, 
and M. Bayer, as well as the more limited facts published in the 
journals by other authors, it appears to me that tibe following ap¬ 
pearances ought, in the mean time, to be distinguished, with the 
view of afterwards bracing their relationship : 1. Congestion of the 
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kidneys, Mdth or without some granular deposit in their substance. 
2 . True granular degeneration of the cortical or tubular structure; 
a. finely granular; h. botryoidal. 8. Degeneration by a smooth 
homogeneous yellowish gray mass, intermediate in consistence be¬ 
tween that of the liver and that of the brain. 4. Disseminated 
tubercles. 5. Induration, of semicartilaginous hardness. 6. 
Atrophy, with disappearance of the proper renal structure, and 
with or without one of the previous morbid states. 7. Simple 
aneemia. The last is of doubtful existence as a local affection, or 
independently of general anajmia; and in all probability the cases 
which have been considered such, were really cases of anoamia with 
granular deposit.” 

The preceding description of the apparent post-mortem pheno¬ 
mena found in connei^on with ,a serous condition of the urine, as 
well as the arrangements deduced from them, are, in a practical 
point of view, of very little importance. They show us indeed why a 
serous condition of the urine so generally proves fatal; but this 
is by no means the whole, nor oven the chief information we expect 
to obtain from such inquiries. The great object of post-mortem 
investigations is to render the dead available to the living. In 
other words, is to discover the exact mode in which the disease 
kills, so as to enable us to judge how far, and on what principle, 
the fatal tendency can be obviated. 

In the history of renal diseases connected with serous urine 
above given, we have shown, that in the greater number of in¬ 
stances, it is not the mere degenerated condition of the kidney 
which proves fatal; but some remote influence exerted on a dis¬ 
tant vital organ ; or still more frequently some inflammatory 
action set up in the degenerated organ itself. The post mortem 
phenomena therefore should illustrate these important facts, and 
thus assist us in detecting their existence during the lifetime of 
the patient. Studied in this manner the phenomena fouhd in the 
dead body would in 4 eed become available to the living; and we 
might learn from them not only what we cannot do, but what is 
really in some degree witlun our power. In other words, the post 
mortem phenomena thus understood, would assist us in no small 
degree in warding off, perhaps in subduing, by far the most fatal 
adjunct of these diseases—the inflammation. 
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Nenfly the same remarks apply to the distinctions between anee- 
motrophy and besmotrophy. Like the phenomena of degenerar 
tiop and inflammation, the phenomena of aneemotrophy and heemo- 
trophy are obscurely pourtrayed in the preceding apparent post 
mortem descriptions, as in their well-marked forms indeed, they 
could hardly fail to be; but no one to my knowledge has 
attempted to contrast and generalize these phenomena; nor to 
deduce from them those practical. inferences to which such a 
contrasted generalization leads^—a task, therefore, which from its 
great importance I have at all hazards attempted; not only with 
the hope that ic will load to something better hereafter, but that 
even in its present imperfect form it will not be altogether 
valueless. * 

Microscopic Anatomy and Phepomena presented hy the kid¬ 
neys and urine in Albuminous urinary diseases. —^The preceding 
account of the apparent post mortem phenomena, presented by 
the kidneys in albuminous urinary diseases, as well as the ob¬ 
servations on their little comparative value when considered alone, 
have been permitted to remain as in the last edition. This has been 
done because a knowledge of the apparent phenomena is neces¬ 
sary to a due understanding of the microscopic phenomena to be 
now given. With regard to the microscopic phenomena, tlio 
reader will observe that, as in the case of the apparent phenomena, 
the microscopic are far from being complete; and thafr much yet 
remains to be done in both departments before their exact relations 
can be thoroughly understood. In the mean time, we offer such 
data as we possess; which though imperfect are sufficient to show 
their value, and to point out the way to a more complete history 
of the subject. 

In introducing our account of the microscopic phenomena, we 

• So long ago as 1826 , when the second edition of this volume was pub 
lished, I had recognised the striking differences assumed by the urine ii 
these two forms of disease; but the conditions of the kidneys with whicl 
they were connected, were unknown to me. Dr. Bright pointed out the staU 
of the Iddney (ansemotrophy) more especially connected with the first forn 
of diseased urine. The connexion of the peculiar condition of the kidnej 
(hsemotropby) with the second form of diseased urine, as far as I know, hat 
only been recognised by myself. See Second edition of this work, p. 48. 
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cannot do bettor than give the following quotation from Mr. 
Simon, which will convey a general idea of the whole subject: 

“ Inflammations of simple mucous membranes,” says Mr. Simon, 
“ mainly evince themselves in derangements of the secreting func¬ 
tions ; and especially if subacute, by no means necessarily imply 
any submucous deposit of organizable material. The modified 
secretion of such a surface may be eliminated with a rapidity that 
.renders accumulation impossible; and then (as in gleet or in 
ophthalmia,) how little beyond a doubtful hypereemia would remain 
for the morbid anatomist! All this is notoriously true in respect 
of mucous metnbranes ; it is equally true, though less notorious 
in respect of the true glands ; which are but processes, or invo¬ 
lutions of the same structure. No interstitial effusion of lymph 
need exist in a gland to warrant us in accounting it inflamed; 
its inflammation may consist pimply in functional derangement, 
and during life may be recognised only by admixing its albumi¬ 
nous products with those of normal secretion. 

“ There is however a momentous diflerence in the two cases. 
The simple mucous membrane sheds from its surface whatever 
inflammatory secretions may be formed there ; it is quit of them; 
they cannot react on it injuriously. But the glands have not the 
same facilities for eliminating morbid products; in proportion to 
the complexity of their structure, and to the narrowness of their 
canals, they must he liable to embarrassment from changes in the 
physical qualities of their own secretions; the delay, accumulation, 
and obstruent action of which would, it is obvious, suffice to 
derange the whole microcosm of the organ in which it might 
occur; and thus an amount of irritation which in a simple mucous 
membrane wcaild be utterly insignificant, may, if transferred to a 
gland, serve to originate its complete disorganization. 

“ These preliminary remarks will not, I hope," continues Mr. 
Simon, " appear to be otherwise than appropriate. The influences 
just alluded to are precisely those which most of all illustrate my 
subject; for it is under their operation in the kidney that the 
lowest amount of inflammatory action, or even an excitement of 
function, hardly rising to inflammation, may and does by its 
secondary and reactive results, become a thoroughly irreparable 
disease.. Without dwelling on those excessively rare cases, where 
idiopathic nephritis, (independent of tubercles or of calculus) may 
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by its mere intensity have ended in large suppuration or (almost 
uniquely) in gangrene; I may state that in an infinite majority 
of instances, inflammation of the kidneys is subacute. It depends 
on some humoral derangement of the entire system, and com¬ 
mences as functional excitement, manifested in an act of over- 
secretion. The morbid material which thus stimulates the kidney 
in its struggle for elimination will sometimes consist of products 
of faulty digestion—the lithates or the oxalates; sometimes of 
matters cast on the kidney in consequence of suppressed function in 
other organs,—the skin or the liver ; sometimes will be the mys¬ 
terious ferment of a fewer poison—typhus or scarlatina. In these 
several cases, whatever variety may exist in the detail of their 
causation, the essential symptoms during life, and the essential 
anatomical changes, are strictly identical in kind ; they vary only 
in degree. The materies niorhi^ seeks to effect its discharge by 
means of an increased activity in the secreting functions of - the 
kidney; it stimulates this organ, and the result of the stimulation is 
not so much an increase of the watery secretion, as it is an aug¬ 
mented cell growth in the tubules of the gland. This acceleration of 
function is incompatible with maturity of the secreted products; 
the epithelial cells undergo various arrests or modifications of 
development, and become more or loss palpably imbued with 
evidences of inflammation." 

“ If attention happen to be directed to the state of the urine, 
that fluid will bo found to present manifest signs of derangement. 
Microscopical examination will show in it numerous nucleated 
cells, which in tlie burry of over-secretion have descended from 
the urinary tubules. Many free cytoblasts will likewise generally 
present themselves, together with a variety of those indefinite 
shapes, which are known to the morphologist as abortions of cell- 
growth ; and which constitute a series of connecting forms between 
the pus globule and the healthy gland coll. Mingled with these, 
in greater or less quantity, will be noticed also those remarkable 
fibrinous threads first described by Franz Simon, in connexion 
with renal disease. They are seen as exceedingly delicate, almost 
perfectly transparent and colourless cylinders, often containing in 
their mass some of the cell forms just enumerated ; or not unusu¬ 
ally a few blood discs resulting from hmmorrhage into the 
tubules. 
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“ On several occasions when the renal irritation has been gouty, 
I have seen crystals of lithic acid thus entangled in fibrin; in 
other cases, though far less frequently, I have distinguislied 
crystals of oxalate of lime similarly enveloped. It is well known 
that these little cylinders are fibrinous moulds of the inflamed 
urinary tubules, some of the other contents of which they bring 
with them in their descent; they are thus quite as characteristic 
of the disease they attend, as eroupy expectoration is of tracheitis ; 
and the cells or crystals included in them often afford the most 
valuable therapeutical indications. 

“ Of course under all the circumstances last mentioned, the 
urine contains albumen, and will yield a precipitate with nitric 
acid; but so much more delicate is the microscopical than the 
chemical test, that it has twice happened to mo, (Mr. Simon,) 
in cases of scarlatina, to find groups of blood (sorpuscles in the 
urine when nitric acid had given no precipitate visibld to the 
naked eye.” * 

This long quotation from Mr. Simon has been given, because, 
ns we have stated, it contains an outline of the whole subject. If 
the facts and principles here stated, together with those to be given 
from Dr. Johnson and others, bo carefully studied and understood, 
there will bo little difficulty, by the aid of the usual well-known 
chemical expedients, assisted by the microscope, in determining 
with tolerable accuracy, in any given case, the nature of the renal 
disease, as well as its degree. 

It would be foreign to the object of this work to enter into a 
detailed history of all that has been done on these subjects. The 
reader who is interested in the inquiry will not fail to make such 
invcstigations»for himself. My object is chiefly to present a prac¬ 
tical outline of the facts generally admitted, and to show how far 
they illustrate and confirm the views taken of renal diseases in the 
preceding pages. On some points in the microscopical liistory 
of these diseases, there is still considerable diversity of ©pinion 
among observers ; and ^it is very probable that further researches 
will throw additional light on matters at present but imperfectly 
understood. Though much has been done, therefore, the time is 

• Med. Chirurg, Trans, vol. xiii. p. 142, new series. I have many times 
seen blood-discs in the urine, when that fluid was not sensibly serous by 
nitric acid and heat. 

N 2 
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not yet come for writing a complete history of renal diseases con¬ 
nected with serous urine. 

Before proceeding, we may remark, that the urine to be ex¬ 
amined should be allowed to stand for some hours in a tall 
glass vessel, in order that the morbid mattera may settle at the 
bottom. The clear portion of the urine is then to be poured off, 
and the sediments well mixed with the remaining portion of urine, 
and submitted to examination.* 

As our information does not permit us to illustrate all the 
different varieties of renal diseases noticed in the preceding pages ; 
we shall consider them under the two general heads of— Diseases 
of Husmotrophy ; and— Diseases of Ancemotrophy. 

' Of the microscopic phenomena presented hy the'kidney and 
urine in Ilannotrophic diseases,—acute desquamative nephritis 
of Dr. Johnson.—As an inslancQ of acute Hasmotrophie diseases 
of the kidney, we may take the account given by Dr. Johnson 
of the phenomena presented by the inflamed kidney of a girl 
who had died a few days after symptoms of renal disease had 
manifested themselves in scarlatina.—“ The gland is enlarged 
apparently by a deposit of a white material in the cortical sub¬ 
stance ; the vessels in the cortical portion, where they are com¬ 
pressed by this material are injected and of a bright red hue; the 
pyramidal portions are of a dark red colour, in consequence of 
the large veins which occupy those portions of the gland being 
distended with blood. The appearance of the entire organ is 
quite that of a part in a state of acute inflammation. 

“ On a microscopical examination, the convoluted tubes are 
seen filled in difterent degrees with nucleated cells, differing in no 
essential character from those which line the tubes-of the healthy 
gland. The chief difference between those cells which are the 
product of inflammation and those which exist in health, consists 
in the former being generally of a smaller size and more opake 
and dense in their texture. The straight lines which form the 
pyramids, also contain an,increascd number of cells; but there is 

* Since I first contrived, twenty-two years ago, the urinometer, now gene¬ 
rally employed, I have been in the habit of using tall narrow glasses, adapted 
at once for the use of that instrument; and for allowing the sedimentary 
matters to collect at the bottom for microscopic examination. Thomson’s 
Annals of Philosophy, vol. ix. p. 334, new series, 1825. 
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reason to believe that these are not formed in these portions of the 
tubes ; but that they are lodged there in their passage from the 
convoluted, through tho straight tubes; the latter being merely 
ducts leading into tbc pelvis of the kidney. Some of the tubes 
contain blood, which has doubtless escaped from the gorged mal- 
pighian vessels lying witliin tho dilated extremities of the 
tubes. There is no deposite outside of the tubes. The essential 
chimges in tho kidney are an increased fulness of the blood¬ 
vessels, and an abundant development of epithelial cells, differing 
slightly in general appearance, size, and consistence from the 
normal renal cells; this increased cell devfilopment occurring in 
those portions of the urinary tubules, tho office of which, as Mr. 
Bowman has suggested, is to excrete the peculiar saline constitif- 
ents of the urine; while tho malpighian bodies, whoso office is 
the separation of water, are unaffected. 

“ The condition of the urine in these cases is clearly indicative 
of the changes occurring in the kidney. After tho urine has been 
allowed to stand for a short time, a sediment is formed; and on 
placing a portion of this under tho microscope, there may be seen 
blood-corpuscles, with epithelial cells in great numbers, partly 
free and partly entangled in cylindrical fibrinous casts of the 
urinary tubes; and very commonly numerous crystals of lithic acid 
arejpresent. As the disease subsides, tlie blood, fibrinous cysts, 
and epithelial cells diminish in quantity, and finally disappear; 
but traces of the casts and cells are still visible, some days after the 
urine has ceased to coagulate on the application of heat or nitric acid. 

“ The casts and cells which appear in the urine when the dis¬ 
ease is subsiding, are such as have remained some time in the 
urinary tubes,* before they have become washed out by the current 
of fluid poured into the tubes from the malpighian bodies; many 
of the cells entangled in these casts have consequently become 
disintegrated and broken up into amorphous granular masses; 
thus presenting appearances which 1 shall presently shbw are 
characteristic of the casts occurring in (ffironio nephritis.”* 

Such are the microscopic phenomena, according to Dr. Johnson, 
presented by the kidney and urine during an acute attack of in¬ 
flammation supervening on scarlatina. Dr. J, observes, that very 

• Med. Chirurg. IVans. vol. xxx. p. 167. General series. 
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similarjphenomena are presented daring acute inflammatory attacks 
of the kidneys from other causes; as from exposure to cold; 
from the sudden suppression of eruptions, &c. With this opinion 
f am, from my own observations, disposed to agree; though it is 
probable that minor and perhaps characteristic differences will be 
hereafter detected in the vaiious forms and conditions of hsemo- 
trophic diseases. 

Microscopic anatomy and phenomena in Aneemotrophic renal 
diseases. —^As intermediate between Haemotrophy and Anaemo- 
trophy, and in some of their forms perhaps, belonging to both ; 
we shall give the microscopic anatomy and phenomena in those 
diseases which Dr, Johnson has considered to depend on 

Fatty deyeneralion of the kidnoy.f When Dr. Johnson 
first announced that “ Bright’s disease may be described 
as primarily and essentially ttn exaggeration of the fatty 
matter which exists naturally in small quantities in the 
epithelial cells of the healthy kidney^' I demurred to the 
general accuracy of his opinion; for though fatty degeneration 
might constitute one element, or even one variety of the multi¬ 
form diseases confounded under the common name of “ Bright's 
disease I felt q^uito satisfied that many of the diseases so con¬ 
founded had quite a different origin. Dr. J. now admits this to bo 
the case: and in his recent paper above quoted, has pointed out 
not only the inflammatory disease described in tho preceding para¬ 
graphs : but other forms to which the term “ Bright’s disease,” as 
I understand it, is more strictly applicable; and which he admits, 
do not depend in any way on fatty degeneration. 

Dr. J. observes, “ I will venture to assert, that in fatty degenera¬ 
tion of the kidney, there is no inflammatory or congestive pre¬ 
ceding the deposite. The congestion which often accompanies tho 
disease, and which Is a consequence of previous morbid changes, 
may be either active or passive. The way in which passive congestion 
occurs (by the accumulation of fatty matter in tho urinary tubercles, 
&o.) has already been sufficiently explained. Active congestion may 

t Med. Chirurg. Trans, vol. xi., second series, (vol. xxiz. general series,} 
page 1. Dr. J. bas entitled Ms paper "On the minute anatomy and patho¬ 
logy of Bright’s disease of the kidney; and on the relation of the renal dis¬ 
ease to those diseases of the liver, heart, and arteries with which it is com¬ 
monly associated.** 
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be thus accouuted for,—a large number of the epithelial cells 
become gorged with fat, and their secreting function is in conse¬ 
quence impaired; those portions of the gland which are less 
involved in the disease, are now called upon to do an increased 
amount of work; this may load to active congestion and the 
consequent effusion of scrum and blood into the tubes. In many 
cases there probably exists both active and passive congestion of 
tho vessels, but I repeat that this is the consequence, not the 
cause of the deposite in the gland. 

“ Dismissing then a congestive stage, the earliest appearance of 
fatty degeneration of tho kidney would of course be recognised by 
the aid of the microscope, before the gland has undergone any 
change visible to tho naked eye. As the accumulation of fat in- 
crof^es, the kidney becomes granular or ‘ mottled’ on tho surface. 
The smooth mottled kidneys a^ such as have the greater num¬ 
ber of tlie tubes in the cortical portion almost uniformly‘gorged ; 
the gland is often much increased in size by the groat amount of 
fat in the tubes, the vessels ore much compressed, and the surface 
of the kidney sometimes presents an almost uniform yollowisli- 
white colour, and here and there a few vessels which have escaped 
obliteration. These arc generally cases which have run a compa¬ 
ratively rapid course. Tho secreting function of the kidney has 
become greatly impaired, and death has been the consequence- 
The kidney which has arrived at this degree of fatty engorge¬ 
ment probably never becomes atrophied. 

“ The granular and atrophied, (Bright’s) kidneys arc those 
in which the accumulation of fat takes place loss rapidly and uni¬ 
formly ; some convoluted tubes become gorged with fat, forming 
prominent granulations, and these compressing surrounding parts, 
produce obliteration of the vessels and atrophy of the tubes; and 
thus the entire gland gradually wastes and contracts. These are 
the cases in which the tubes of the pyramids become filled with 
fat, port of which, perhaps, has been carried into them from above ; 
while part is contained^in their own epithelium, which, perhaps, (as 
has been already suggested,) assumes a more active secretory office 
in consequence of the wasting of the cortical portion of the 
gland.”* Such is Dr. J.’s account of the various forms of what 
he considers as " Bright’s disease." 

♦ Med. Chirurfi'. Trans, vol. xxix. page 9. 
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Dr. Johnson proceeds to remark, “ I am well aware that many 
instances of granular and contracted kidneys are met witli, in 
which the degeneration has been of a totally different kind (from 
the preceding), and I am also in a position to show, that these are 
not cases of true Bright's disease under which name he rightly 
observes, “ diseases totally and essentially different in their nature 
have been often confounded." As an instance of this confusion of 
terms we may mention, that Mr. Busk, in the same volume, * 
maintains “ that adhesive inflammation of the ttihuli uriniferi and 
venous plexus of the kidney, is by far the most frequent cause of 
chronic albuminuria, and whatis termed granular degeneration of the 
kidney. (Bright’s disease.) And I think," he continues, “that the 
presence of oil in the tubuli uriniferi, though undoubtedly of frequent 
occurrence, has no direct or necessary influence in the production of 
albuminuria, for the reason that su(^ian undue secretion of oil by the 
kidney may exist to a very great extent without any albumen being 
present in the urine, as may be observed in certain cases of jaundice 
for instance; and on the other hand, because albuminuria may 
exist, and all the phenomena of suppressed excretion of urea be 
produced without any oil being discernable in the tubuli uriniferi." 
Mr. Busk then proceeds to observe, as Dr. Johnson had done in 
the preceding paper, that the presence of oil in the kidney, “ is 
concomitant with some affection of the liver by which the special 
function of that gland being impeded, the kidney acts as it were 
vicariously, and eliminates some of the carbonaceous matter 
which would have been ehminated by the liver in the form of 
oil, &o.” 

Wo have thus two distinct forms of disease, confounded 
under the name of “Bright’s disease," and distinguished by 
the presence, among other things, of albumen in the urine. In 
the recent papers of Mr. Simon, and particularly of Dr. John¬ 
son, already referred to, these two forms of disease are now 
recognised; and the latter form of disease ascribed, as by Mr. 
Busk, to inflammation. After the above hisfory of the acute forms, 
the reader will find no difliculty in understanding the subsequent 

• Med. Chirorg. Trans, vol. xxix. page 260. “ Account of a case of con¬ 
genital deficiency of one kidney; with granular degeneration of the existing 
one.** By George Busk, Eeq. 
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detailed account of diseases supposed to result from the chronic 
forms of inflammatory action. 

AncEmotropMed kidney.—Chronic desquamative nephritis of 
Dr. J.—The following is the account given by Dr. Johnson, 
of the microscopic phenomena presented by the kidney and 
urine, in the confirmed stages of aneemotrophied renal disease:— 

“ On placing thin sections of the kidney under the microscope, 
some of the tubes are seen to be in precisely the same condition 
as in a case of acute desquamative nephritis, (the brnmotrophied 
kidney before described.) They are filled and rendered opaque by 
an accumulation within them of nucleated cells, dilFering in no 
essential respect from the normal epithelium of the kidney ; this 
increase in the number, and this slight alteration in the character, 
of the epithelial cells, are the result of the elimination by the 
kidney of mal-assimilatod products, which are being continually 
developed in gouty and intemperate subjects, and which are not 
normal constituents of the renal secretion. 

“ There must evidently bo a certain limit to the number of the 
cells which can bo formed in any one of the urinary tubes; for 
although some of the cells escape with the liquid part of the secre¬ 
tion, and so may be seen in the urine, as in a case of acute des¬ 
quamative nephritis ; yet in many of the tubes the cells become 
so closely packed, that the further formation of cells is impossible ; 
and the process of cell development, and consequently of secretion 
within that tube, are arrested. The cells thus formed and filling 
up the tube gradually decay and become more or loss disinte¬ 
grated. While these changes are going on in the convoluted por¬ 
tions of the tubes, the malpighian bodies remain quite healthy, 
the malpighian capsules for the most part transparent, and the 
vessels in their interior are perfect. From these vessels water, with 
some albumen, and coagulable matter is continually being poured 
into the tubes; and as a consequence of this, the disintegrated 
epithelial cells are washed out by the current of liquid flowing 
through the tubes ; so that on examining the sedimentary portion 
of the urine, we find in it cylindrical moulds of the urinary tubes, 
composed of epithelium in different degrees of disintegration, 
and rendered coherent by tlie fibrinous matter which coagulates 
among its particles. The appearance of these casts are quite 
characteristic of this form of ' chronic desquamative nephritis.’ 
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“ There is reason to believe that when the process of cell deve¬ 
lopment and of secretion, have once been arrested by the tube 
becoming filled with its accumulated contents, it never recovers 
its lining of normal epithelial cells; but when the disintegrated 
epithelium has become washed away from the interior of the tube, 
tl)e basement membrane may bo seen in some cases entirely denu¬ 
ded of epithelium; in other cases, a few granular particles of the 
old decayed epitliclium remain; and again in other instances the 
interior of a tube which has been deprived of its proper glandular 
epitliclium is seen lined by small delicate transparent cells, very 
similar to those which ‘may be sometimes seen covering the vessels 
of the malpighian tuft. 

'' It now becomes interesting to ascertain what further change 
the tube undergoes after having lost its normal epithelium. It 
is quite certain that, as a general rule, the malpighian bodies re¬ 
main unaftbeted, both in structure and in their ofBce of secreting 
the watery constituents of the urine, until the whole of the disinte¬ 
grated epithelium has been washed out of the tubes. Of tliis 
tliere are two proofs; the first is the fact of a very long convo¬ 
luted tube having its contents completely washed out and its base¬ 
ment membrane left quite naked: tliis could happen only as a 
consequence of a current of liquid passing through the tube, and 
there is no known source of such a current but the malpighian 
vessels : the second proof is still more convincing and satisfactory, 
and ft is tliis—that a tube may be often seen entirely denuded of 
its epithelial lining and continuous with a malpighian body in the 
interior of which the vessels arc quite perfect. 

“ Now a tube of this kind deprived of its lining of normal epi¬ 
thelium has manifestly lost its power of separating from the blood 
the solid constituents of the urine; while the malpighian vessels re¬ 
maining unaffected, the power of secreting water remains. Further 
it appears probable, not only that the malpighian body continues 
to sccretfe water, but that the whole length of a convoluted tube 
thus deprived of its proper epithelium, and either remaining naked 
or lined by delicate nucleated cells, such as those which cover the 
malpighian vessels,—that the entire length of such a tube becomes 
asecretor of water, which it also abstracts from the portal plexus 
of vessels on its exterior. This is rendered probable by the ap¬ 
pearance of the tube itself; and the probability is still further 



SEROOS URINE. Microscopic Phenomena. 


187 


increased by the fact of the tubes becoming in some cases dilated 
into cysts; which usually contain a simple serous fluid, without 
any of the solid constituents of the urine." * 

The subject of serous cysts, onwhich there is a diversity of opinion, 
will be presently considered. In the meantime wo may notice Dr. 
Johnson’s observations, on tlie further changes taking place in the 
kidney in the present form of disease. “ Another change,” says Dr. 
Johnson, " consequent on the destruction of the cells which line 
the urinary tubes is a diminished supply of blood and a gradual 
wasting of the tube. I have already shown that there must be a 
clear connexion between an increased development of epithelial 
cells and pn increased afflux of blood to the part. This is well 
seen in a case of acute desquamative nephritis ; and vice versa, a 
more or less complete destruction of the epithelial cells will bo 
attended by a corresponding* diminished afflux of blood, and a 
consequent atrophy of the part affected. In every kidney which 
has been the subject of chronic inflammation, there may be seen 
tubes contracted in diff’erent degrees, as a consequence of the 
destruction of their epithelial lining; in some instances the base¬ 
ment membrane becomes folded and presents an appearance not 
very unlike white fibrous tissue. As a consequence of this wasting 
of successive sets of tubes, Uiere is a gradual diminution in the 
bulk of the cortical portions of the kidney, until at length the entire 
organ becomes small, contracted, and granular. When ji thin 
section of a kidney thus atrophied is placed under the microscope, 
there may be seen an abundance of fibrous tissue, and this has 
often boon described as neto fibrous tissue developed during the 
progress of the disease; whereas it is in reality nothing more than 
the atrophied remains of the basement membrane of the tubes, 
with the healthy fibrous tissue arranged in the form of a network 
in which the tubes are packed; and which now appears more 
abundant in consequence of the wasting of the tubes. 

“ It has been already stated, that the malpighian bodies are un¬ 
affected in the progress of this disease; and tliis is true in so far as 
they remain for the most part free from any deposite or accumula¬ 
tion in their interior ; but they must necessarily be affected by tho 
changes occurring in other parts of the organ. Thus the destruc- 

* Dr, Johnson, Med. Chir. Trans, vol. xxx. p. 174. General series. 
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tion of many of the malpighian bodies is a necessary consequence 
of the simultaneous wasting of the vessels and tubes which occurs 
in the advanced stages of chronic nephritis; and during the pro¬ 
gress of the disease tlio vessels of the malpighian tuft will be in a 
state of more or less active congestion, in proportion to the rapi¬ 
dity of secretion and of cell-development in the tubes ; and one 
consequence of this congestion of the malpighian bodies will be 
the escape of serum into the tubes, and the mixture of albuminous 
matter with the urine. The quantity of albumen in the urine will 
be great in proportion as the disease approaches in activity to that 
form which I have calleltl “ acute desquamative nephritis.” When 
the disease is chronic and inactive, there may be no albumen in 
the* urine; or it may bo present in quantities so small as not to 
be detected by the ordinary chemical tests. In such cases, as in¬ 
deed for the accurate discrimination of all forms of renal dis¬ 
ease, the microscope will be found an invaluable aid. It must be 
remembered, that the essential change in this disease is a de¬ 
struction of the epithelial cells in the manner already described ; 
the best evidence of this change being in progress is the presence 
in the urine of moulds of the urinary tubes, composed of more or 
less disintegrated epithelium; and such evidence I have repeatedly 
obtained when no albumen could be detected by the ordinary heat 
and nitric acid tests.” 

Dr.^ Johnson proceeds to explain the dejiciency of saline matter, 
and the larye quantity of urine ustially passed in confirmed ance- 
motrophied diseases, on the preceding principles.—“ With regard 
to the deficiency of saline matter; it is manifest,” he observes, 
“ that if the epithelial cells are the agents by which the solid 
constituents of the urine are separated from tiie blood, a deficient 
excretion of these materials will be a necessary consequence of the 
greater or less destruction of the epithelial cells.” Again with 
reference to the large quantity of urine,—after alluding to the 
effects ot sugar in the system in diabetes, he continues, “ if the 
presence of the solid irritating constituents ••in the blood like the 
sugar in diabetes, be the cause of the large quantity of urine, it 
is well-known, that as a consequence of renal disease, these mate¬ 
rials are retained in the blood in such quantity as to be always in¬ 
jurious and frequently fatal to the patient. If, on the other hand, 
the malpighian bodies are stimulated to secrete water by the pre- 
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sencc in the tubes of the cells with their solid contents; it has 
already been shown that, as a consequence of chronic nephritis, 
these cells accumulate in the tubes in such abundance, that they 
may be supposed to excite the malpighian bodies to action ; in a 
manner not unlike the excitation of the lachrymal gland by a foreign 
body on the conjunctiva.” 

In an appendix to his paper. Dr. Johnson gives an account 
of another form of disease, consisting of a combination of fatly 
degeneration of the kidney, with deequamatire nephritis. 

Dr. Johnson thus recapitulates; which allows us likewise the 
opportunity of recapitulating the leading facts contained in the 
jireecding pages : 

“ I have now distinguished and observed four conditions* of 
the kidney:— 

1. '‘Acute desquamative nephritisf corresponding with our 
acute injlammation of the hcemotrophied kidney.—In this form 
of disease, the essential changes in the kidney are an increased 
fulness of the blood-vessels, and an abundant development of 
epithelial cells, differing slightly in general appearance, size, and 
consistence from the normal renal cells. 

2. “ Chronic desquamative nephrilisf corresponding nearly 
with some of the forms of our injlammation of the ancemoirophied 
kidney. —Here the cells have become so closely packed in many 
of the tubes, that the further formation of cells, and consequently 
of secretion within such closely packed tubes axe impossible.' After 
a time, the cells become disintegrated, and are washed out by the 
current of fluid flowing through the tubes, so that on examining 
the sedimentary portion of the urine, we find in it cylindrical 
moulds of the urinary tubes, composed of epithelium in different 
degrees of disintegration, and rendered coherent by the fibrinous 
matter which coagulates among its particles. These caste are 
characteristic of this form of disease. 

3. Simple fatty degeneration f occurring both with hsemo- 
trophy and anaemotrophy. In this form of disease, there is 
simply an accumulation of oil globules in the epithelial cells, 
which fill and distend the urinary tubules; but no increase 
in the number of the epithelial cells, nor inflammatory pro¬ 
ducts of any kind. This form of fatty degeneration of the 
kidney, occurs in animals as a consequence of confinement 

7 
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in a dark room, and is decidedly of a stlrmnous character. * The 
earlier stages of this disease are of common occurrence in the 
human subject; but the more advanced stages are much less 
common. 

4. “ Combination of fatty degeneration with desquamative 
nephritis, f—Here " the convoluted tubes are found filled in 
different degrees with oil; some tubes being quite free, while 
others are ruptured by the great accumulation in their interior. 
The opake yellow spots scattered throughout the kidney, are 
neither more nor less than convoluted tubes distended, and 
many of them ruptured, by their accumulated fatty contents; 
just as the red spots are found to he convoluted tubes filled with 
blood. The cells which contain the oil, are for the most part 
smaller, more transparent, and less irregular in their outline than 
the ordinary healthy epithelium. 'J'hey are increased in number, 
and many of them are so distended with oil as to appear quite 
black. In parts of the same kidney there may be commonly seen 
some of the appearances already described as indications of des¬ 
quamative nephritis.” This form of disease in its latter stages is 
of much more frequent occurrence than the simple fatty degenera¬ 
tion of the kidney; and is very commonly combined with fatty 
degeneration of the liver, though less frequently than the 
simple fatty degeneration of the kidney.” J It comprehends a very 
numerous class of diseases connected both with hcemotrophy as 
well as with anromotrophy; and among others, many of those renal 
affections especially occurring in middle life in strumous subjects, 
who are at the same time gouty; or liable to other here¬ 
ditary maladies, more especially involving the assimilating func¬ 
tions. 

Each of these four great divisions exist in numerous forms and 
grades; but besides these, there are many other diseases of the 
kidneys, as Dr. J. has remarked, accompanied or produced by 

« 

* On this point both Mr. Simon and Dr. Johnson quite agree. 

■f This form of disease is represented by Dr. Bnght, in his third plate, 
fig. 5. Also by Bayer, in his Atlas, plate viu. fig. 1, 2, 5, 6. Both Mr. 
Simon and Dr. Johnson coincide in the opinion that the mottled kidney 
never becomes contracted to the same extent as in the extreme ansemo- 
trophied kidney. 

J Dr. Johnson «6i supra. 
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inflammatory action of these organs; as well perhaps as of an 
original and idiopathic character; the nature of which at present 
is but imperfectly understood, and must therefore be left to 
future inquiries. 

There is, however, one point on which I shall make a few re¬ 
marks before closing this part of our subject, viz., the cysts so 
frequently found in renal diseases, 

“ Any one,” says Mr. Simon, “ who has made a dozen post-mor¬ 
tem examinations, must have observed cysts in the kidney; and 
there can be few pathologists who have not speculated on the 
origin of those growths. Their connexion with chronic obstruc¬ 
tive diseases of the kidney being notorious, some observers have 
supposed them to originate in dilatation of the malpighian cap¬ 
sules ; while others have refeired them to distension of the urinary 
tubules. They exhibit grcal^ variety in size; they are seen 
every day as small as mustard-seeds, and they have been seen as 
large as cocoa-nuts. Thus they obviously range from a very 
conspicuous largeness, to a size at which the naked eye loses them.” 
On the origin and nature of these cysts, Mr. Simon and Dr, John¬ 
son seem to be at issue. Dr. Johnson supposes these cysts to be 

dilatations of the urinary tubes” after these tubes have been 
denuded of their epithelial lining. In ordinary cases, ac¬ 
cording to Dr. J., the malpighian bodies connected and con¬ 
tinuous with the tubes, are still quite perfect, and continue to 
secrete water into the tubes, which being closed at their lower 
ends by a deposite in their interior, or by pressure from without, 
become dilated into the globular form of cysts. Mr, Simon sup¬ 
poses, like Dr. J., these cysts to be the result of subacute inflam¬ 
mation of the kidney ; but maintains that they are “ a vesicular 
transformation of the ultimate structure of the gland —that “ tho 
copious formation of cells occupies the place of tubesand that 
the interior of these cysts is “organized for secretion into their 
own cavities, so as at least to withdraw from the blood, if they 
cannot eliminate from the body, the materials which fill them-’ 
In short, Mr. S. contends that these cysts constitute the organiza¬ 
tion of a new secretory apparatus, intended to compensate for the 
more or less obliteration of the structure of the kidney. 

It is not for me to decide between these different views of the 
matter; but if I were to give an opinion I should say, that these 
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cysts appear to me in different instances to have a different 
origin ; and consequently that both observers may, to a certain 
extent, be right. I should not have noticed this contested point 
but for tlio sake of mentioning a circumstance which I regard as 
of considerable practical importance; and which seems to have 
some relation to tlie subject. 

For many years past, indeed nearly ever since I have attended 
to the microscopic phenomena presented by the urine, I have 
noticed an appearance which I have almost invariably found con¬ 
nected with diseases of a very grave character. I have attempted 
to represent this appearance in plate III*., but being no draftsman, 
have probably conveyed a very imperfect notion of it to the reader. 
The appearance consists of small cysts of an oval,' or some¬ 
times almost of a spindle shape, adhering to each other by their 
small ends like a string of beadsi I have seen as many as six 
thus connected in a line, but three or four are more usual; and 
frequently, instead of being connected in a single line, they are 
associated in other ways ; as attempted to be represented in the 
plate. I have generally found this appearance along with the 
oxalate of lime, in malignant diseases ; in certain skin diseases 
connected with confirmed hypochondriasis, or with insanity ; &o. 
The urine in many of these cases is not serous, nor in other 
respects indicative of disease of the kidneys; though it is diffi¬ 
cult to 8ui)pose that these organs are quite sound. As an in¬ 
stance, I may mention a case that has recently occurred to me.— 
The patient was a middle-aged gentleman, who laboured under 
obstinate dyspepsia, accompanied by great flatulence ; disorder of 
the hepatic system ; irregularity of the pulse, &c., and confirmed 
hypochondriasis; but without any organic disease that I could 
discover. The urine was not serous; was of a specific gravity 
between 1*022 and 1*032; abounded in a mixture of litbic acid and 
oxalate of lime crystals; and contained more numerous and well 
marked dysts, like those above described, than I remember to have 
seen. I subsequently learnt from a friend pf this gentleman, that 
his father committed suicide; and that one of his brothers was 
insane. 

From the not unfrequent occurrence of these cysts in the urine, 
they must have been often seen, and probably have been described 
by mioroBcopio observers. I have not however met with any account 
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conveying to my mind an exact notion of them. With regard to 
their character,—are they of the nature of those vicarious cysts 
above alluded to by Mr. Simon, existing in kidneys whose ulti¬ 
mate structure has been destroyed ? or are they of parasitic origin ? 
From the absence of other symptoms of organic disease, as well 
as for many other reasons, -the latter opinion is most probable ; 
i. e., these cysts appear to be germs of parasitic origin, which, 
under favourable circumstances, are capable of being fostered into 
extraneous growths of a malignant character. 

From early attention to the microscope I have been long 
acquainted with all the more obvious phenomena presented 
by urinary sediments; as well as with some other pheno¬ 
mena which I have not yet seen noticed. The cysts abovb 
described are, as already said, among the phenomena I have 
never seen noticed by observer^; though they may have been 
described unknown to me. 

In the preceding observations on the microscopic phenomena 
presented by the kidney and urine in renal diseases, I have at¬ 
tempted, without entering on still debatable ground, to present 
such a practical outline of the established facts, as I hope will be 
acceptable to the reader. In general, to avoid misrepresentation, I 
have used the words of the different writers; and I cannot conclude 
these remarks without expressing the pleasure I feel in the striking 
illustration and support thus given to the views long advocated in 
this volume ; and in contemplating the fact, that for the greater part 
of our knowledge on these matters, we are indebted to the labours 
of our own countrymen.* 


• Besides the papers quoted, the reader is referred for further information 
on the microscopic anatomy and phenomena of the kidney and urine, to the 
papers of Mr. Bowman, " Qp the structure and use of the malphigian bodies 
of the kidney,” Philos. Trans. 1842 j and to Mr Toynbee’s paper " On the 
intimate structure of the human kidney, and on the changes which its several 
component parts undergo, in * Bright’s Diseases, ’ ” Med. Chirurg. Trans, 
vol. xxix., page 303, general series. In these papers, as well as in Mr. 
Simon's and Dr. Johnson’s, the reader will find references to other papers 
authors, both British and Foreign. 


O 
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In finally closing this section, there is yet a point on -which 
I wish to'make a few other remarks. Amidst the urgent, and 
apparently moi'o important symptoms which usually accompany 
renal diseases, the renal disease itself, the source of all the mis¬ 
chief, is, from its unobtrusive character, too often overlooked. On 
such occasions, I have more than once had the mortification 
to be superseded by a practitioner who has disregarded, even 
despised, the renal disease, and prescribed and acted as if no such 
disease existed. I do not mean to say that lives have been sacri¬ 
ficed in this way ; but I have certainly seen instances in which the 
fatal event has been accelerated and rendered inevitable. 1 make 
these remarks chiefly with the view of illustrating and again 
inculcating the maxim— that when kidney disease exists, it 
should not only he known, hut never for a moment he lost sight 
of; whatever may he the nature ef the concomitant cffection. 


Section c . —Of Lithic Acid. 


The conditions of the urine, of which derangements of the 
lithic Acid principle constitute the leading feature, differ con- 
.siderably according to the modes in which the Lithic Acid is 
associated in the secretion. Moreover, the modes in which the 
Lithic Acid is associated, determines the mode^ or forms in 
which it is usually precipitated, so as to form the characteristic 
sediments to be at present considered. These sediments, in 
general, assume two distinct forms, viz., the form of amorphous 
and impalpable sediments: and the form of crystallized and 
massive concretions. Further, each of *these general forms of 
sediment is deposited under at least three different modifications; 
that is to say, the amorphous sediments assume the forms of the 
yellow, the red, and the pink sediments; the crystallized, or 
massive concretions, the forms of crystallized sand or gravel, 
amorphous concretions, and pisiform concretions. 
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In a perfectly healthy condition of the urine, this secretion not 
only remains transparent after cooling, but continues transparent, 
until it begins to suffer those spontaneous changes incidental to 
all fluids containing organised matters in solution. From a 
variety of circumstances, however, affecting the general health in 
every mode and degree, the urine undergoes certain changes by 
wliich the Lithic Acid is rendered incapable of being retained in 
solution; under these circumstances, when the urine becomes 
cold, and even sometimes before, the Lithic Acid is deposited, 
cither in a state of combination with ammonia or soda ; or nearly 
pure ; and thus forms the two great classes of sediments we have 
now to consider. 

Of Amorphonit and Impalpable Sedimentx .—The amorphous 
and impalpable Inthic Acid sediments consist in general of the 
Lithic Acid in combination with ammonia. The yellow sedi¬ 
ments of this variety consist of the lithate of ammonia tinged 
more or less by the yellow colouring principle of the urine ; the 
red sediments, or lalcrllionn sediments, as they arc frequently 
termed, consist of the lithate of ammonia tinged by a mixture of 
the yellow colouring principle of the urine, and by a peculiar 
rod colouring principle (purpurate of ammonia) developed by the 
kidneys in certain forms of disease ; the pink sediments consist of 
the lithate of amraotiia, tinged chiefly by the red colouring prin¬ 
ciple or principles above alluded to, with little or no admixture of 
the natural yellow colouring principle of the secretion. 

Urine depositing the yellow sediments, like the sediments 
themselves, ranges through all the shades of colour peculiar to 
the variety. It is always acid, sometimes acid in a high degree. 
I’he quantity and specific gravity also are liable to considerable 
variety; but are generally confined within the extreme limits of 
health; that is, specific gravity usually lies between 1'015 
and 1’025 ; and the quantity varies accordingly. Urine deposit¬ 
ing the healthy yellow sediments is rarely serous; nor does it 
present any other remarkiible deviation from the normal state. 

Urine depositing the red sediments is usually more or less of a 
deep brown or red colour. It is generally more acid than the 
Urine of health; and while the quantity passed in a given time is 
almost always below the normal standard; the specific gravity 
as often exceeds, and commonly ranges, between 1085 and 1'035. 

o 2 
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Urine depositing the red sediments is sometimes serous; and not 
unfrequenfly presents other anomalous properties, -which it would 
be foreign to our purpose to notice here. The yellow and the 
red are the most common of urinary sediments. 

Urine depositing the pink sediments is usually more or less of a 
red or purplish tint. It is acid, and often passed in considerable 
quantity. Hence its specific gravity seldom surpasses 1 030, and 
is often considerably below thitfi^loint. I do not remember to have 
seen urine depositing the pink sediments serous ; though it may 
be occasionally so. Pink sediments in a well-marked form are 
not very common. * *■ 

With respect to the constitutional symptoms and causes accom¬ 
panying and producing these three varieties of amorphous sedi¬ 
ments, it may be observed ; 

First. The different varieties of yellow sediments may be called 
the sediments of health, if such a term be allowable. That is, 
the different varieties of yellow sediments are such as are pro¬ 
duced in the urine of healthy or slightly dyspeptic individuals by 
errors of diet, atmospheric changes, and numerous other circum¬ 
stances, which seem, independently of fever, to produce certain 
derangements of the digestive functions, and a turbid state of the 
urine. Perhaps there is no healthy individual whose urine does 
not occasionally deposit this variety of sediment. There are 
some, however, much more liable to these depositfis than others; 
and such individuals have turbid urine from the slightest causes, 
more especially during the colder seasons of the year. In 
instances of this kind, the extremes of the scale of colours may 
be often noticed at very short intervals; that is to say, the 

«• 

• During thirty years since urinary diseases have attracted my notice, 
1 have not seen a dozen well-marked cases of pink sediment. Even the 
less strongly-marked cases are not very common. I mention this, be¬ 
cause it has been asserted that such sediments are common in hospitals. 
One of the last specimens of a well-marked pink sediment that occurred to 
me, now several years since, was sent me by Dii Elliotson; of whom I took 
the opportunity of inquiring whether such sediments were really common at 
the hospital to which he belonged. He assured me that they were very 
rare; and if I remember rightly, that he had not seen more than three or 
four such instances during the long period of his connexion with hospitals. 
I have seen only one well marked case of pink sediment since the last 
edition of fiiis work was printed. 
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colour of the sediment one day will be pale and almost white; 
the next day of a deep yellow, bordering on red. This *variety of 
sediment is very common in the urine of children. 

Secondly. The varieties of red sediments usually indicate die 
presence in the system of feverish or inflammatory action ; indeed 
this law is so general, that I have scarcely seen an exoepdon to 
it. The deeper the colour of the sediment, and the more ap¬ 
proaching to red, the more sow®(B in general the inflammatory 
symptoms. The urine of all persons labouring under feverish 
and inflammatory affections, and whose urine is naturally healthy, 
is liable to deposit this variety of sedimeilt. Those, however, 
whose urine is most liable to deposit the yellow sediments, seem 
most liable *to the p6iler varieties of the red sediments; fronf 
which the deeper varieties of yellow sediments differ by impercep¬ 
tible grades only. Such persons appear to be naturally of an 
irritable feverish habit, and are apt to be affected by the - slightest 
causes; as by trifling errors in diet, a chilly nature of the atmo¬ 
sphere, &c. They are often subject to gout or rheumatism; in 
which diseases, more than in any others, these sediments may be 
seen in their most strongly marked forms. 

Thirdly. The varieties of pink sediments usually indicate the 
presence in the system of certain chronic visceral affections, espe¬ 
cially of the liver and spleen. These sediments occur also in hectic 
or irritative fever; but in this case they often partake more or less 
of the character of red sediments ; into which, on the one hand, 
they gradually merge by imperceptible degrees. The most perfect 
specimens of the pink sediment 1 have seen, have been unaccom¬ 
panied by fever; and have occurred in dropsical cases associated 
with hepatic disease. In a few cases of obstinate dyspepsia con¬ 
nected with formidable visceral obstruction, I have seen the urine 
not only passed of a bright pink colour, but remain so on cooling, 
without depositing any sediment. In these cases the lithate of 
ammonia appeared to be absent, and the colouring matter Tin con¬ 
sequence remained in solution. 

After what has been stated, we need not enter on the subjects 
of diagnosis and prognosis, with reference to these sediments. 
Moreover, ds these sediments are, for the most port, symptomatic 
only of other diseases, and rarely or never of themselves give 
occasion to secondary complaints, we are scarcely called upon to 

6 
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consider their mode of treatment. Hence the little we have to 
say on this part of the subject will be deferred till we come to 
speak of the treatment of the lithic acid diathesis in general. We 
pass on, therefore, to consider the second general form of lithic 
acid sediments, viz. crystallized or massive sediments. Massive 
sediments composed of the Lithic Acid appear, as we have stated, 
under at least three distinct Ibrms, viz. crystallized sand or 
gravel; amorphous concretions ; and pisiform concretions ; on 
each of which wo shall make a few remarks. 

Crystallized Sediments, or lied Gravel, consist of Lithic Acid 
nearly pure. Lithic acid, as has been before stated, exists in 
healthy urine, in such a state of combination, and in such a pro- 
^)ortiou, as to be held in solution at all ordinary temj^eratures. In 
certain conditions of the system, however, the constituent princi¬ 
ples of the urine are so arranged that the lithic acid is precipi¬ 
tated from that secretion in a crystallized and nearly pure state 
—a phenomenon easily imitated artificially, as is well known, by 
the addition of a few drops of any acid to healthy urine. The 
precipitation of crystallized lithic acid docs not, therefore, neces¬ 
sarily indicate an excess of lithic acid in the urine, but only the 
peculiar arrangements of the urinaiy principles above mentioned ; 
and so completely is the urine divested ol’ lithic acid by this pecu¬ 
liar arrangement, that on adding to it an excess of a mineral acid, 
not another particle of lithic acid is usually deposited. Crys¬ 
tallized sediments vary considerably in their colour and appear¬ 
ance according to circumstances. When unaccompanied by fever, 
their colour is usually identical with the deeper tints of the yellow 
amorphous sediments above described. When they are accom¬ 
panied by fever, they are generally more or less of a red or 
lateritious colour, I have never seen crystallized sediments of 
a pink colour; but 1 have seen them of so dark a shade of 
brown or red, as to appear, at first sight, almost black. 

The* urine depositing the yellow crystallized gravel is com¬ 
monly more transparent than usual, and of a peculiar copper 
colour. It is always acid, sometimes in a preternatural degree. 
The quantity voided is often considerable; and in this case 
the specific gravity is seldom much above L020. At* other times 
the quantity is less, and the specific gravity considerably higher. 

Urine depositing the red crystallized gravel is commonly 
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transparent, of a deep red or brown colour, and strongly acid. 
The ijuantity passed in a given time is generally below the ave¬ 
rage, and hence its specifio gravity almost always exceeds that 
of health. Between these two extremes, the colour and other 
properties of the urine, above described, like the analogous pro¬ 
perties of the crystallized gravel, vary in every possible degree. 

Amorphous Lithic Concretions are generally deposited in the 
kidneys, and, more frequently than any other cause, give 
occasion to that peculiar train of symptoms constituting a 
nephritic attack, to bo hereafter described. They may be con¬ 
sidered as of two kinds, the coloured and the*whito. The coloured 
varieties are by far the most common. Tlioy vary in size, from 
that of a ^in’s head to that of an almond. Their foim is if- 
rcgular, but generally elongated. The surface is usually rough ; 
and the texture of their central p^rts, at least, is neither crystallized 
nor lamellated, but presents the appearance of being formed from 
a number of irregular smaller musses agglutinated together. 
Their colour varies considerably, being sometimes of a bright 
yellow; at other times of a dark brownish red ; in other instances, 
they present externally a whitish appearance, at least in their dry 
state. All these varieties consist of the lithic acid nearly pure ; 
and tinged only with the colouring matters of the urine. The 
white varieties, which are very rare, consist chiefly of the lithate 
of soda. They arc of various sizes and shapes, and are usually 
soft and friable. Their texture is amorphous, never crystallized; 
and they have often the appearance of having been moulded, while 
in a plastic state, into the forms they present. 

The urine accompanying the coloured varieties of the lithic 
acid concretions differs but little from the state it presents, when 
it deposits the lithic acid gravel before mentioned. Indeed, 
crystallized gravel, as well as amorphous sediments, often alter¬ 
nate with, or accompany, the formation of the yellow varieties of 
amorphous lithic concretions now under consideratioif. Such 
crystallized gravel or ajnorphous sediments, however, appear more 
especially at those periods when there is a greater than ordinary 
tendency in the system to form lithic acid ; on which occasions 
tlie urine is generally deep coloured, scanty, of high specific 
gravity, and strongly acid. On the contrary, the urine in the few 
cases 1 have seen of the white lithate of soda concretions, has 
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been of a pale whey-like colour, copious, of low specific gravity, 
nud occasionally serous. 

Of Pisiform Lithic Concretions .—The primary nucleus of 
this form of concretion is usually formed in the kidney; though 
for the most part the concretion descends into the bladder before 
it has acquired such a magnitude as to give uneasiness, either 
in the kidney, or during its passage down the ureter. A re¬ 
markable feature attending the formation of tliis variety of con¬ 
cretion, is the great number in which they are usually generated; 
a circumstance which may be said to be characteristic of them. 
Their great number bccasions them to accumulate occasionally 
in the pelvis of the kidney ; or in the lower portions of the ureters, 
where these canals terminate in the cavity of the bladder; and 
on such occasions severe nephritic attacks are sometimes the 
consequence. These concretions rary in size, from that of a pin’s 
head to that of a pea or marble. Their form is always more or 
loss globular; though they sometimes present flattened or facetted 
surfaces, produced by their contact or attrition with each other. 
Their surface is usually smooth, sometimes even porcelainous or 
polished ; and their internal texture is almost invariably crystal¬ 
lized, and usually lamellated. Their colour ranges through all 
the shades of yellow; and occasionally, though more rarely, they 
assume a dark brown or reddish colour. 

The urine, in this form of concretion, approaches in its pro¬ 
perties the state of the urine which deposits the lithic acid gravel; 
that is to say, it is usually transparent, of a light yellow colour, 
distinctly acid, rather copious, and of moderate specific gravity. * 
Yet it is remarkable that this form of urine rarely deposits crystal¬ 
lized gravel or amorphous sediments; and in the few instances in 
which these sediments occur, they usually belong to the yellow, 
rather than to the red varieties. 

The symptoms local and constitutional accompanying the depo¬ 
sition 6f lithic acid in the massive condition from the urine, are 

c 

* The urine, in this form of lithic acid concretion, as well as in the amor¬ 
phous form of concretion, is frequently of low specific gravity, perfectly 
transparent, and strongly serous; particularly in those who have been accus¬ 
tomed to the daily use of large doses of strong wines; and who are at the 
same time of a gouty habit. See Hannotrophy of the Kidney in the preced¬ 
ing section. 
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more or less of pain or uneasiness in the region of the kidneys; 
with irritation and sense of heat about the neck of the bladder 
and urethra. There is always a frequent desire to pass the urine, 
which is voided in small quantities at a time, and without afford¬ 
ing the usual relief; the sensation still continuing of something 
being left behind in tlie bladder. The digestive functions also, 
as in most cases where urinary deposites are concerned, are con¬ 
siderably deranged, or very liable to become so ; and the patient 
is frequently troubled with acidity of the stomach, flatulence, &c., 
particularly after any little error in diet; as the use of fruits, 
acescent wines, &c. We have seen, however, that massive lithic 
sediments assume very difterent forms; and we may remark that 
these different forms of massive lithic sediment, are not only asso¬ 
ciated with very different periods of life, but with very different 
constitutional symptoms and rfsonsequenoes. We shall consider 
the subject, therefore, with reference to four periods of life; viz. 
before puberty; between puberty and the age of forty; between 
forty and sixty; and in old age. 

Children in general, and particularly the children of dyspeptic 
and gouty individuals, or who inherit a tendency to urinary affec¬ 
tions, are exceedingly liable to crystallized lithic deposites from 
the urine. These appear not only under the form of amorphous 
sediments as before mentioned, when there is seldom much irrita¬ 
tion in the urinary organs; but frequently also in the form of 
crystallized gravel. In this case, symptoms of irritation about the 
urinary organs may be always more or less observed, if the child 
be attended to. Thus there will be found to be a frequent desire 
to pass urine, which is voided in very small quantities, and with 
manifest uneasiness. The irritation about the urinary organs also 
sometimes induces the child to wet the bed by night, &c. In such 
instances, if the urine be examined, it will always be found to be 
very unnatural, and frequently loaded with lithic acid; and should 
this prove to be the case, the matter requires immediate attention, 
as there is much grq^ter risk at this period of life than any other, 
of the formation of stone in the bladder; as will be more particu¬ 
larly shown hereafter. 

Between the age of puberty and forty, there is, perhaps, gene¬ 
rally speaking, less disposition to the formation of lithic acid de¬ 
posites than at any other period of life. In individuals, however. 
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who have a strong disposition to urinary affections^ these sedi¬ 
ments not only frequently occur oven during this period, but go 
on almost constantly in some form or other, and in different 
degrees, according to circumstances. Except, however, in extreme 
cases, tlie lithic acid appears in the form of crystallized gravel 
only; and hence the secondary symptoms of irritation in the 
urinary organs, &o., are by no means severe, and consequently 
attract but little of the patient’s attention; more especially as his 
health,* however paradoxical it may appear, will be generally found 
to be in a better state than ordinary, at those periods when lithic 
acid gravel is deposited in the urine. Partly for the reasons 
stated, and partly from otlier circumstances to be noticed h -re- 
aftev, there is less risk, at this period of life, of the formation of 
calculi than at any other; and consequently this occurrence sel¬ 
dom takes place, except by accident; or when there is more than 
ordinary disposition to the disease. 

About the ago of forty an important change commonly takes 
place in the constitution, wliich for the most part materially influ¬ 
ences the deposition of lithic acid from the urine. It will now be 
generally found, that the lithic acid is apt to be deposited at 
intervals in larger quantities than usual; and that for some time 
previously to this occurrence, there is more or less of feverish 
indisposition and derangement of tlie general health. About this 
period of life, also, there is a tendency in the coustitution, under 
the above (hsemotrophic) circumstances particularly, to separate 
the lithic acid in a concrete state; and thus to give origin to the 
formation of renal calculus, and the consequent trtiin of secondary 
symptoms, to be detailed when we come to speak particularly of 
that circumstance. Such occurrences are most liable to take 
place in those individuals who have all their lives been subject to 
lithic acid depositee ; but they not unfrequently occur also at the 
period of life we are considering, in those who have never previ¬ 
ously suffered from these affections; but who have lived luxuri¬ 
ously and indolently; or who inherit a tendency to gout, though 
they have never, perhaps, had an open attack of that disease. 

About tliis period of life, or later, we occasionally see, in cer¬ 
tain modifications of gouty constitution, large quantities of the 
lithate of soda, perfectly white, deposited in the urine. This 
compound sometimes assumes the foim of an amorphous sediment. 
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and renders the urine quite milky when passed; hut I have 
seen it copiously secreted of the consistence of mortar, especially 
during the night; and in this case it is apt to collect into masses 
and block up the urethra, so as to occasion considerable difficulty 
in passing the urine. Such instances are very rare, and appear to 
be associated with organic disease of the kidneys, and, perhaps, of 
other organs. 

The above state of things will continue, or at least occur, till 
old ago; but frequently about the age of sixty or seventy,* some¬ 
times before, another change takes place in the mode in which the 
lithic acid is separated from the system. • At this period of life, 
the urinary organs not only begin to participate in the general 
decay of*the constitution, but are apt to be deranged from other 
causes ; and more particularly to suffer from the delinquencies 
of early life. Frequently, §lso, they become organically dis¬ 
eased ; and this, in conjunction perhaps with other causes 
that will be hereafter noticed, produces a disposition in the 
system to secrete neutral urine, or even the earthy phos¬ 
phates. Under these circumstances, when the urine has previ¬ 
ously for years deposited the lithic acid, chiefly in the state of 
crystals, the crystals will in a great measure disappear; and 
instead, minute globules of lithic acid of various sizes will be se¬ 
parated from the kidneys in great abundance. In most of those 
cases there is a good deal of pain in the back, and irritation about 
the urinary organs ; even when the concretions are only of small 
size. In other instances, there is much less irritation than one 
would imagine. In all instances, however, this may be considered 
as a dangerous state of disease, not only on account of the con¬ 
stant liability of the patient to the formation of renal or vesical 
calculi, which everything conspires to render probable ; but on the 
other hand, on account of the danger there is of suddenly check¬ 
ing, by any means, the secretion of lithic acid; which is apt to bo 
followed by great derangement of the general health? Thus, I 
have witnessed, und^r these circumstances, aflections of the heart, 
accompanied by symptoms of angina pectoris, take place. The 
most frequent serious affection, however, which usually follows 
suppression of the litliic acid, is apoplexy, or other affections of 
the brain. 

On taking a review of what has been stated, it will be seen—• 
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that the earlier periods of life are marked hy the deposition of 
the amorphous sediments and crystallized gravel; that, about the 
middle period of life, the lithio acid begins to assume the amor¬ 
phous concrete form, and to give occasion to the formation of 
renal and vesical calculi; and lastly, that in more advanced age, 
there is occasionally a tendency to form numerous small calculi 
hy the deposition of lithic acid round minute nuclei; which small 
calculi differ both in their appearance and structure from those 
secreted about the middle period of life. Now, though many 
exceptions occur to these remarks, it may he stated, that they 
very generally hold good; so that a person accustomed to observe 
on such subjects, can in most instances readily determine the age, 
as ^ell as'the general symptoms of his patient from the Characters 
of the calculi passed by him. 

We come now to make a few remarks on the pathology of lithic 
acid deposites; under which head will be included general remarks 
on their causett, diagnosis, and prognosis. 

The causes giving origin to lithic acid sediments, may, like 
those producing most other derangements, be considered as of 
two kinds, predisposing and exciting. With respect to predis¬ 
posing causes, there cannot, I think, be any doubt that certain 
individuals are much more liable to these sediments than others. 
This tendency, like the tendency to urinary diseases in general, 
is not unfrequently inherited. Thus, I have repeatedly seen the 
children and grandchildren of individuals who had suffered from 
lithic acid concretions, liable to the same depositions. As before 
observed, the children of gouty individuals, who have never 
themselves bad gout in an open form, are exceedingly liable to 
lithic acid sediments. In certain modifications of the strumous 
diathesis also, indicated hy a general heemotrophy of the system, 
in which the solids are of a loose and flabby texture, the depo¬ 
sition of lithic acid is very common. Indeed, this modification 
of the strumous diathesis, when associated with gout, as is often 
the case, is, perhaps, more than any other condition of the system, 
liable to lithio acid deposites. Such associated diatheses are not 
unfrequently displayed in the form of cutaneous disease; and it 
is an old remark, that certain forms of cutaneous disease are often 
accompanied by a deposition of lithic acid. Thus, Sir Gilbert 
Blane observes, that he has frequently noticed calculous disorders 
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connected with those impetiginous affections, incident to what is 
called a scorbutic habit; and which usually depends on hereditary 
constitution.* I had made this remark long before I was aware 
that it had been noticed by others; and indeed I have no doubt 
of the frequent connexion between the two forms of disease. A 
late eminent writer, however, seems to call the opinion in ques- 
tion.t After all, perhaps, the differences thus expressed, are more 
apparent than real, and may be easily reconciled; for I have no¬ 
ticed in such cases, that when the cutaneous affections are most 
troublesome, the kidneys generally perform their functions most 
satisfactorily; while, on the contrary, vfhen there arc copious 
deposites in the urine, the cutaneous affection disappears. Hence 
a casual Observer, who did not know or inquire into the "history of 
the patient, would not be likely to detect any connexion between 
the two forms of disease. • 

The causes more immediately exciting or producing a'deposition 
of the lithic acid sediments in the urine, especially in the predis¬ 
posed, may be classed under the three heads of diet, exercise, and 
atmospheric influences. 

Errors of diet may consist either in simple excess of the usual 
wholesome articles of food ; or in the partaking of food which is 
unwholesome, or which uniformly disagrees with an individual. 
With respect to an excess of wholesome food, it may be observed, 
that all other, circumstances being the same, an unsually heavy 
meal, especially of animal food, or of bread, is almost invariably 
followed by a deposition of lithic acid from the urine in some form 
or other; the same may be said of mixtures of animal and farina¬ 
ceous matters; or, from the quantity of azote it contains, of any 
articles made of wheaten flour alone; but those who live chiefly 
on matters purely farinaceous, or free from azote, are little liable 
to lithic acid deposites. With respect to the unwholesomeness of 
food, so much depends on custom and idiosyncrasy, that this point 
can be hardly determined, in many instances, except by observa¬ 
tion and experiment., Whatever agrees with the stomach of an in¬ 
dividual, when taken in moderate quantity, may, perhaps, be pre- 

* See ** An Essay on the Eflect of Pure Alkalies in various Complaints," 
in a work entitled, “ Select Dissertations on Several Subjects ef Medical 
Science.” By Sir Gilbert Blane, Bart. Page 203. 

t Rayer, Ti^t^ des Maladies des Reins, &c. VoL i. page 55. 
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sumed to be easily digested, and therefore wholesome as far as 
regards that individual ; and the stomachs of individuals are, by 
custom and idioyncrasy, rendered so various and capricious in this 
respect, thAt there is scarcely any kind of food but some stomach 
may be found capable of digesting it. Certain substances, how¬ 
ever, are universally acknowledged to be more difldcult of digestion 
than others; and among these, perhaps, none surpass the com¬ 
pounds above alluded to, made of wheaton flour; such as heavy 
unfendented bread, and compact, hard-boiled, fat dumplings or 
puddings, all of which, and many others of the same kind, I have 
observed to be particularly liable to produce lithic acid deposites in 
the urine. 

Witli respect to drinks, it may be observed generally, that malt 
liquors, particularly when both sweet and acescent, rank among 
the most powerful in producing litluQL acid deposites ; such are most 
of the strong and pale ales; porter, and other malt liquors made 
of scorched malt, have, probably, when acid, a similar elfect; 
though certainly in a less degree. Similar remarks extend to 
wines. The strong and sweet wines, which by keeping usually 
become more or less acid, act very similarly to malt liquors; while 
the drier species, even when acescent, though they may act unfa¬ 
vourably on some individuals, arc certainly on the whole much 
loss liable to produce lithic acid deposites than might be expected. 
In such cases, perhaps, a good deal depends on the nature of the 
acid existing in the liquors; I have reason to believe, that the 
lactic, acetic, and oxalic acids, act much more unfavourably on the 
stomach than the malic, tartaric, or citric acids. Lastly, with re¬ 
spect to waters, it may be observed, that hai'd and impure waters 
possess great influence in urinary diseases and deposites; an old 
opinion, of the truth of which I am constantly reminded by expe¬ 
rience. They operate in various ways, and produce very different 
effects in different diseases and constitutions; but their general 
influence in all forms of urinary deposition is, according to my 
observation, very unfavourable. 

Exercise, in every form and degree, so taken as to interfere with 
the assimilating processes, as, for instance, immediately after a 
meal, &o., is, other things being the same, very apt to promote the 
formation of lithic sediments. Various exercises, affecting in par¬ 
ticular the dorsal system, such as riding on horseback, have been 
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observed to produce urinary deposites in those who have been un¬ 
accustomed to such exercise ; these effects, however, are generally 
transient, and cease alike, either by the repetition, or by the cessa¬ 
tion, of the exciting cause. On the contrary, the want of exercise, 
after a certain stage of the digestive process has been complotod, 
is usually followed by the same consequences. Indeed, bodily 
inactivity, conjoined with a full or improper diet ranks among the 
most fertile and powerful causes of such deposites; and however 
healthy and strong the individual may be, if ho persists in such 
habits, he will be almost certain, sooner or later, to suffer from 
their consequences; either in the form of* urinary deposites or of 
gout. 

Under £he head of atmospheric influences, we include cold and 
moisture, and all the external circumstances peculiar to particular 
districts or localities. Cold and moisture alone, independently of 
other causes, appear to exert considerable power in causing turbid 
conditions of the urine ; as every one must have noticed who has 
paid the least attention to the subject in our variable climate. The 
effects of cold and moisture are, however, much more remarkably 
striking when they concur with the other exciting causes men¬ 
tioned, viz., errors of diet, complete bodily inactivity, he. In a 
warm and dry state of the atmosphere, where cutaneous exhalation 
is active, such slight causes often scarcely affect the urine; but in 
cold and damp weather they arc sure to be followed, oven in the 
most healthy, by a deposition of the alkaline lithates. Malari¬ 
ous influence in warm climates docs not seem to lead to lithio 
deposites ; but in cold climates, where it operates more especially 
by inducing rheumatism and ague, it may be considered, especially 
when concurring with other causes, as a fertile source of such 
depositions. 

To these exciting or external causes, a variety of others maybe 
added, having no principle in common, except, perhaps, that of 
deranging the assimilating processes, and of diminishing the vital 
energies. Such are depressing passions of the mind ; inordinate 
bodily or mental fatigue ; long fasting, &o.; all of which, and 
many besides, especially when they concur with the other causes 
mentioned, are apt to produce turbidity of the urine. Witli respect 
to the operation of these causes in general, it is only necessary to 
remind the reader, in conclusion, that although the exciting causes 
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enumerated exert certain influences under all circumstances, yet 
that their efiects are considerably modified by the operation of the 
predisposing causes. Thus, in young children, the exciting causes 
most frequently produce a tendency to lithic acid amorphous sedi¬ 
ments, and gravel; in young adults, to amorphous sediments ; 
ih middle-aged individuals, to amorphous sediments and concre¬ 
tions ; In old age, to pisiform concretions, &c. Hence, to enable 
us to form a correct estimate of the operation of causes, we must 
take into account the efiects of those which predispose to, as well 
as those which immediately excite, disea^. 

What may be considrered in one point of view as ihe proximate 
cause of lithic acid deposites, and theii^intimate pathological rela- 
tidns, may he thus briefly^stated: 

The lithic acid and its compounds we suppose to be principally 
derived from the albuminous principles, not only of the chyle and 
blood, but also of the albuminous textures of the body ; in the 
same sense and modes in which we supposed urea and lactic acid 
to be principally derived from the gelatinoiM textures. When, on 
account of the imperfect assimilation of alimentary matters by 
the stomach and primary assimilating processes, the chylous prin¬ 
ciples are not raised to that standard of perfection by which they 
are fitted to become component parts of the blood; we suppose 
that the healthy kidney possesses the power of selecting and 
disorganizing such imperfectly developed chylous matters, and 
of converting them into the lithate of ammonia. Such is the 
presumed origin of most of the common yellow amorphous 
sediments occurring to healthy individuals from slight errors in 
diet, &o. 

During feverish or other derangements, in which the functions 
of the hepatic system are particularly involved, the lithate of am¬ 
monia is not only supposed to be derived from the imperfectly as¬ 
similated chyle, and the deteriorated albuminous principles of the 
blood; bat also from the deranged secondary assimilation of the 
albunainous textures of the body. The lithate of ammonia thus 
developed, appears in the urine more especially under the forms of 
the red and pink amorphous sediments; and is distinguished by 
the large quantities of colouring matters developed in conjunction 
with it. Lastly, the masmve forms of lithic acid deposites are 
derived from the same sources as the above ; but when thus de* 
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posited, the lithio acid is secreted, either in connexion with acids, 
which, by combining with the ammonia of the lithates, set the 
lithic acid free ; or in connexion with other bases, as soda, &c., 
the compounds of lithic acid with which are less soluble tlian the 
lithate of ammonia. 

With regard to the general pathological relations of lithic acid* 
and its compounds, we may remark, that as the lactic acid deve¬ 
loped principally during the secondary mal-assimilation of the ge¬ 
latinous textures was considered as the characteristic feature in 
rheumatism; so the lithic acid developed principally during the 
mal-assimilation of the albuminous textures,* may be considered as 
the characloristio feature in gout. Moreover, when the lactic and 
lithic acids’are developed together, as they may be, and often arb, 
the phenomena may be supposed to show that the mal-assimila¬ 
tion involves both the gelatinous and albuminous textures ; and 
that the accompanying disease partakes of a mixed character; or 
in fact constitutes what is not improperly termed rheumatic gout — 
a form of disease, which every one knows, is usually of a much 
more deep-seated and obstinate character than either gout or rheu¬ 
matism alone. According, therefore, to these views, the lactic and 
lithic acids, considered with reference to rheumatism and gout, 
may be regarded somewhat in the light of materies morborum ; 
or, strictly speaking, the undue presence of these acids in the 
urine or elsewhere, under certain circumstances, may be viewed ns 
indices of the existence of certain diseased actions going on in the 
prima‘ry tissues of the body; and which are known by the names 
of rheumatism and gout. 

I do not tiunk it worth while to illustrate these views further, 
much less to enter into a formal defence of them ; but shall merely 
observe, that, those who will take the pains to understand them, 
and to study the phenomena presented by rheumatism, gout, and 
other allied diseases, will find that these views are neither altoge¬ 
ther groundless noruseless; but that they will often fumiSh a clue 
to diseased operations, «rhich would be sought for in vain through 
any other channel. 

As farther illustrations of the general pathological relations of 
lithic add deposites in the urine, I shall briefly notice three very 
important forms of disease in which this phenomenon occasionally 
occurs, ^e two first of the instances to be mentioned may be 

p 
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viewed in some respects as the extremes of their respective classes; 
and consequently as including a great variety of similar affections 
in various states of combination, as well as of inferior degree. The 
third instance, by establishing the connexion between the deposi¬ 
tion of lithic acid and diabetes, throws considerable light on the 
pathology of both affections. 

Whoever has much attended to urinary diseases, must have re¬ 
marked that many individuals subject to derangements of the ge¬ 
neral health, seldom feel so well with respect to their health, as 
when lithic acid depositcs take place in the urine. This circum¬ 
stance is, perhaps, most strikingly exemplified by those attacks of 
gravel which are apt to commence about the middle period of life 
in gouty individuals. Thus, we frequently find that p&tients, who 
had previously for months, or even for years, been subject to vari¬ 
ous anomalous affections and paio.s in different parts of the body, 
accompanied by great derangements of the assimilating functions, 
will suddenly obtain relief from the whole by a discharge of lithic 
acid gravel, or perhaps of a small lithic acid calculus from the 
kidney. Now, although it would be absurd to consider the lithic 
acid in such cases as the real materies morhi, yet in many in¬ 
stances we may practically proceed on such a supposition; as 
will be shown hereafter. In this class of diseases, therefore, the 
appearance of lithic acid in the urine may be considered in a far 
vourabje point of view. In the following classes of disease, the 
indications afforded by the deposition of lithic acid in the urine 
are often far different. Individuals, whose general health has 
been impaired from a long residence in hot climates, and who in 
particular have suffered from hepatic disease, are often very subject 
to lithic acid deposites, particularly daring the winter months; 
and in such instances the right kidney is much more frequently 
the immediate seat of the inconvenience than the left. Again, 
those who have suffered in early life from injury of the back and 
kidneys*by falls, &c., are often very liable to lithic acid deposits 
about the middle period of life ; particularly if they inherit a gouty 
constitution. Another class of sufferers from the same depositions 
are middle-aged females, who have laboured (or who are about to 
labour) under chronic uterine disorders; particularly of the ma¬ 
lignant kind. I have said about to labour ; for in most of the 
oases of this kind which have fallen under my notice, there has ap- 
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peared to be diseased action going on in the uterus, and affecting 
the neighbouring viscera, which had not yet showed itself openly; 
at least not in its most alarming forms. Now, when the deposi¬ 
tion of litliic acid thus appears about the middle period of life, for 
the first time, in broken-down constitutions and unhealthy sub¬ 
jects, so far from bringing relief or indicating a favourable result, 
as in the first class of affections above stated, such deposition is 
not unfrequently the sure forerunner of a general breaking jip of 
the system, and of a speedy dissolution ; of which I have seen a 
great many instances. Intimately connected with the two pre¬ 
ceding instances, yet differing in some degree from both, is the 
third pointy we have to mention; viz. the connexion of lithic acid 
with diabetes. When speaking of diabetes, we stated that in cer¬ 
tain cases of this disease, lithic acid occasionally appears in the 
urine; and that the circumstance, as far as regards the diabetes, 
is rather of a favourable character. When, however, the deposi¬ 
tion of lithic acid is the prominent disease, and saccharine matter 
appears only occasionally in the urine, the circumstance is any¬ 
thing but favourable; for the combination not only indicates deep- 
seated derangement of the assimilating organs, as regards the 
albuminous principle; but also as regards the still more important 
and fundamental saccharine principle. Such a combination is by 
no means unusual in corpulent middle-aged individuals of a gouty 
strumous habit; and is always to be viewed with some degree of 
anxiety. I have generally noticed that such individuals die of 
some sudden and overwhelming attack of internal inflammation, 
rapidly assuming the adynamic form; or of apoplexy. They 
seem^ also, to be subject to the severer forms of erysipelas; and to 
diffuse infiafiimation in general of the cellular tissue. Indeed, 
the greater number of instances of fatal diffuse inflammation, 
arising either spontaneously, or from simple innocuous punc¬ 
tured wounds, which have fallen under my notice, have happened 
in individuals, whose urine occasionally contained sugar, as well 
as deposited lithic acid gravel. Lastly, it may be well to re¬ 
mind the reader that the tendency of lithic acid depositesis almost 
invariably connected with an heemotrophied condition of the 
kidneys. * 
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* See page 144, et passitn. 
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The diagnosis in lithic acid deposites is sufficiently inaxlced by 
the chemical character of the sediments. The prognosis^ also, 
after what has been stated, scarcely needs to be formally discussed ; 
it will be sufficient, therefore, to remind the reader of a few of the 
leading points. Pirst, with regard to amorphous sediments, it 
may be observed—that Uiey are of a less favourable character, in 
the proportion as they are whiter, or of a more pure pink colour. 
When pale-coloured, they denote, in general, a tendency to the 
phosphates; when of a pink colour, generally some organic or 
deeply-seated disease. In drawing our conclusions, however, re¬ 
specting these sediments, otlier circumstances must at the same 
time be taken into account; and particularly the more^or less con¬ 
stant deposition; and the greater or less quantity of these sedi¬ 
ments. A constant deposition of amorphous sediments in large 
quantity will almost certainly, souner. or later, end in an attack of 
gravel or calculus, or some other mischief : the occasional depo¬ 
sition of the sediments in small quantities is seldom attended with 
much danger. 

Nearly " the same remarks may be made with respect to lithic 
acid gravel. Generally speaking, except a calculus already exists 
in the kidney or bladder, the appearance of litliio acid gravel is not 
dangerous, as long as it is not deposited while the urine is warm. 
When deposited in very large quantity; or in a state disposed to 
concrete together; there is a great risk of the formation of calcu¬ 
lus. The deposition of lithic acid by gouty and rheumatic indi¬ 
viduals about the middle period of life, is often accompanied by 
relief to the system; while, on the contrary, in broken-down and 
diseased habits, it is as frequently the forerunner of a general 
decay, and speedy dissolution. Lastly, it may be m&ndoned, that 
of lithic acid concretions, the pisiform, for the reasons stated, is 
the most dangerous variety. 

Treatment. —We come now to consider the means by which the 
lithic acid diathesis is to be best counteracted, and its distressing 
consequences prevented. 

Amorphom Sediments. —The first or yellow species of amor¬ 
phous sediment is not, in general, accompanied by any prominent 
symptom; and fever, in particular, is altogether absent, or very 
slight. Hence this variety of sediment scarcely requires a formal 
treatment with medicine; but a cfureful attention on the part of 
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the patient to avoid all those drcamstanoes which have a tendency 
to aggravate the disease. 

Of these circumstances errors in diet, from their being most 
liable to be constant, are of the chief importance; and the error of 
quantity in diet is of infinitely more importance than the error of 
quality. Any stomach may digest a little of anything; but no 
stomach can digest a great deal of anything. This is a maxim 
that ought to be universally borne in mind whore diet is concerned; 
and, in particular, is of the very first consequence in the present 
diseases. I do not mean that individuals subject to these affec¬ 
tions should indulge themselves with a little of whatever comes in 
their way; such a license, from the modes in which the term a 
little would be construed by different individuals, would be 
exceedingly dangerous; on the contrary, they should abstain 
altogether from things which manifestly disagree with them, and 
which must be unwholesome to all; such as heavy and imper¬ 
fectly, or over-fermented bread; hard-boiled and fat puddings; 
salted and dried meats; acescent fruits; and (if the converting 
powers of the stomach be much debilitated) from soups of every 
kind, &c. In general, also, malt liquors and wines, particularly 
when of an acescent quality, should be avoided. Simple attention 
to these rules with respect to diet and exercise; the ensuring a due 
performance of the cutaneous functions by wearing flannel, parti¬ 
cularly about the loins; the preserving a regular state of the 
bowels; and perhaps the occasional use of alterative medicines, 
are all that are commonly requisite in this form of the complaint; 
and will scarcely ever fail to prevent its terminating in serious 
consequences. 

When these sediments are very pale-coloured, and liable to be 
produced by the slightest causes, as trifling errors of diet, a chilly 
state of the atmosphere, &c., they commonly denote, as before ob¬ 
served, a feverish irritability of the system bordering on that 
which accompanies the phosphates. In this -state they &re more 
dangerous, and require, a kind of treatment to be hereafter more 
particularly described, when we come to speak of the phosphatic 
diathesis. 

The second variety of ’amorphous lithic sediment is common to 
many diseases, accompanied by inflammatory action and phlogistic 
fever; but more especially to certain modifications of gout and 
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rheumatism. Of course, therefore, the general treatment must 
correspond with this state of the system, while the particular treat¬ 
ment will depend on the peculiar character of the inflammatory 
disease; or on the organ particularly afiected. The same is true 
of the third variety; in which the fever, though very different from 
phlogistic fever in its character, may yet be produced by affections 
situated in various organs. These circumstances, of course, 
render it difficult, as well as unnecessary, to be more particular in 
this place respecting the mode of treatment. 

The following are the principles to be kept in view in the treat¬ 
ment of lithic acid deposites in general, whether of the pulverulent 
or massive kinds. The details of course will require to be 
v&ried in individual cases according to the circuzustances of 
the patient; but these may be fairly left to the judgment of the 
practitioner. » 

The point first claiming our particular attention in the treatment 
of lithic acid deposites, is diet and regimen —a subject of so much 
importance, that if it be neglected, all other means are of little 
avail. In discussing this subject, we shall commence with the 
questio vexata ; whether an animal or a vegetable diet be most 
appropriate in lithic acid deposites ? On this point we need not 
say there has been much difference of opinion. The philosopher, 
arguing from the known resemblance and analogy between the 
composition of litliic acid and albuminous matters, has contended 
that animal matters should be avoided by those who are subject 
to lithic acid deposites. On tlie other band, the mere practical 
physician, judging from his experience alone, of the effects of 
crude vegetable matters in producing lithic acid deposites in cer¬ 
tain individuals, has as strenuously contended for the adoption of 
an animal diet. As is usual in most disputes, the truth lies 
between the two opinions; both of which have been formed on 
exclusive and hasty grounds. That is, in neither case has the 
influence* of quantity and custom as regards .diet been taken into 
account; on which more frequently depends than upon any other 
cause whatever. 

We have already stated, that with reference to diet, quantity 
is often of infinitely greater importance than quality. Thus e^full 
meal, whether of animal or vegetable matters, or of a mixture of 
the two, will usually produce a deposition of gravel in predisposed 
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individuals, in whom a sj)are meal of the very same materials is 
not followed by such deposites. There are, however, many indi¬ 
viduals, with weak stomachs and strong gouty predisposition, in 
whom certain articles of food to which they have been unaccus¬ 
tomed, in almost any quantity and without apparent reference to 
their vegetable or animal origin, will prove of difficult reduction, 
and produce a deposition of lithic acid. Thus, among animal 
matters, salted and dried meats, or veal, will often act in this 
way; while among vegetable matters, potatoes more especially, 
or the least quantity of any of the subacid fruits, &c., will pro¬ 
duce a similar effect. In both these classes of cases, the dis¬ 
tinction between animal and vegetable matters is probably quite 
out of the c(hestion; and the deposition of lithic acid in the firSt 
class depends on the mere quantity of matters taken; which mat¬ 
ters may, or may not, furnish the elements from which the litliic 
acid is elaborated ; while in the other class of instances, the depo¬ 
sition of lithic acid depends on the increased acidity produced in 
the stomach, &c., by the qualities, and particularly by the diffi¬ 
cult solubility of the matters taken ; and the elements of the lithic 
acid are not derived immediately from the food, but from the 
proximate principles of the blood. Similar remarks may be made 
with respect to wines and other fermented liquors. Thus indivi¬ 
duals who have been long accustomed to the strong brandied 
wines generally employed in this country, are almost sure to bring 
on attacks of pain in the back and gravel by the occasional use of 
weak acescent wines; such as the inferior hocks, champagnes, 
&c., particularly in cold climates; and if they are gouty, and 
subject to urinary deposites. On the contrary, individuals who 
have all their lives boon accustomed to the use of such weak 
wines; and to the free use of cider; or of perry; rarely suffer 
from gravel. Malt liquors of every kind operate unfavourably 
in lithic acid deposites; and the sweet, and the acescent in par¬ 
ticular, are perhaps among tlie very worst articles thSt can be 
chosen. Of the diluants in common use, weokktea appears to be 
the least objectionable. Coffee, particularly if strong, and the 
heavier fluids, chocolate, &c., should be shunned altogether. 
Milk in large quantity usually acts unfavourably; and the 
unfavourable operation of all these and similar articles is much 
increased by being combined with sugar. To this head may be 
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referred also the subject. of teaters. Hard waters should in all 
instances he avoided, hy those who are subject to the lithic acid 
deposites. Such, for instance, ore most of the pump waters in 
and about London, and in chalky districts in general. The 
Thames and the New Eiver water boiled and filtered are unob¬ 
jectionable ; as are most of the waters in this neighbourhood, 
which come from a great depth; and are obtained by the new 
process of boring. Indeed, I have known the water from Arte¬ 
sian Veils, probably from its containing a little carbonated alkali, 
agree remarkably well in lithic acid deposites ; and sometimes 
give ease, even when lithic calculi existed in the bladder, after 
other means had failed. 

• The general inferences then from these remarks bn diet and 
drinks are, that in all instances the strictest attention to quantity 
is requisite; and that the patient should never take more of 
anything than he can fairly assimilate. While, in reference to 
the qualities of alimentary matters, the habite and peculiarities 
of countries or of individuals must be carefully considered, and 
the alimentary matters must be adjusted accordingly;—there 
being in fact no one plan of diet, &c., that will prove to be univer¬ 
sally applicable to all places and persons. In this country, gene¬ 
rally speaking, a light diet, consisting chiefly of animal and 
farinaceous matters, will be found most appropriate; while if 
fermented liquors be employed at all, dilute spirits and water, or 
die more generous wines, should be chosen in preference. Crude 
and indigestible vegetable matters, and the use of sweet br aces¬ 
cent wines or other fluids, should be carefully avoided; as should 
the use of hard waters. Indeed, in every climate and case, the 
employment of the purest water is indispensably requisite. 

In connexion with this part of the subject, it remains to make 
a few remarks on exercise. A" due proportion of exercise is pro¬ 
per, and even necessary, in every form of lithic acid deposite; 
as nothing is so liable to induce and to foster these complaints as 
inactivity and indolence. The degree of exercise must in a great 
measure be determined by the circumstances of the patient; and 
in no instance ought it to be carried so far as to induce fatigue; 
or, when massive concretions are present, to cause the risk of 
heemorrhage or inflammatory action in the kidney or bladder. Of 
the kinds of exercise it may be stated, that under almost all cir- 
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cam stances walking will be proper. In particular cases, horse 
exercise has many advantages. Next to horse exercise, is riding 
in carriages. Carriage exercise, however, often excites the irrita¬ 
ble organs, without imparting that benefit to the system, which 
muscular motion alone can give. On the whole, therefore, if the 
patient has the use of his limbs, walking, constitutes the best form 
of exercise. 

It is more especially in lithic acid deposites that alkalies are 
resorted to, with so much benefit; we shall, therefore, take this 
opportunity of making a few remarks on their employment in 
general; as well as the best modes of exhibiting them in the 
present forms of disease. The objects with which alkalies ore 
usually adfiiinistered, may be state*d to be threefold; first, with 
reference to the prevention of lithic acid deposites; secondly, 
with reference to their solvent efiects on lithic concretions, 
already formed; and thirdly, with reference to their peculiar 
alterative effects. On each of these points we shall make a few 
remarks. 

We have stated in another place, that alkalies appear to exert 
no curative influence of a permanent kind on lithic acid depo¬ 
sites; but that their operation is limited to their immediate effects on 
tlie acid and unnatural matters resulting from deranged assimilation. 
It follows, therefore, that alkalies, to be beneficial in preventing 
lithic acid deposites, must be so administered, as to counteract aci¬ 
dity at the moment of its development; and that their use must be 
daily alid constantly repeated for a long time. With respect to 
the first of these points,—the moment best suited to counteract 
the acidity of digestion,—^it may be remarked that in different in¬ 
stances it varies considerably; but that it usually lies between 
two and six hours after eating. As an average, perhaps, ttiree or 
four hours after a meal will be found the most appropriate. If 
the proper period for taking alkaline remedies be attended to, it 
will be found that a very small proportion of the remed!^ will, in 
all instances, be sufi^ient to accomplish the purpose; that is, 
from ten to twenty grains of the carbonate of potash will, in almost 
every case, be found amply sufficient to counteract the acid resi¬ 
duum of the meal; which in fact is all the real good that can 
probably be expected from the use of the remedy. I have gene¬ 
rally preferred potash, on account of the greater solubility of the 

8 
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potash lithates; but soda or the phosphate of soda is more grateful 
to a few stomachs; while others prefer magnesia. The good effects 
of magnesia as an antacid in stomach affections, have been 
much overrated; at least, such is the result of my own experi¬ 
ence. In acidity of the csecum and colon, and the peculiar symp¬ 
toms dependent on such acidity, magnesia is the preferable 
antacid; because the soluble alkalies are absorbed long before they 
reach the lower bowels; except they bo taken in large and other¬ 
wise 'injurious quantity. I generally prefer the carbonate of 
potash to the liquor potasses ; in those, however, who are incom¬ 
moded by the carbonic acid extricated from the carbonate, the 
liquor potasses is preferable. In almost all instances, likewise, 
I 'associate the potash with a few grains of nitre; from the seda¬ 
tive effects of which on the morbid irritability of the stomach 
usually present, the utmost benefKt is often derived. In general, 
I make no other combination; and think that when alkalies are 
given as mere antacids, they are best exhibited alone. By giving 
alkalies in combination with tonics, the good effects of both 
ore often lost; but their separate use is often highly beneficial. 
Thus I often give tonics, (even the mineral acids,) before and 
between the meals, at the same time that alkalies ore taken 
after meals; and with the best effect. When it is necessary 
to give alkalies with reference to their diuretic as well as their 
antacid effects; or when more than usually powerful antacid 
effects are indicated, the alkalies may be often advantageously 
combined with a vegetable acid; such as the citric, tart&ric, or 
malic acids. In this case, the alkalies may be either adminis¬ 
tered still, or in an effervescing form, as the circumstances of 
the patient may require; they may be also beneficially com¬ 
bined with some other diuretic, such as the spiritus estheris ni- 
trici, the spiritus juniperi comp., &c. This mode of exhibiting 
alkalies, it need scarcely be stated, is particularly indicated in 
coses of ^eat irritability of the stomach; or of febrile action ac¬ 
companied by scanty and high-coloured urine, of more than or¬ 
dinary acidity. 

The second object with which alkalies ore exhibited in lithio 
acid deposites, viz. their diuretic and solvent powers,—comes now 
to be briefly considered. Attempts have been made to dissolve 
lithio acid concretions of all kinds, situated in the kidneys and 
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bladder, by the exhibition of large doses of alkalies both in the 
carbonated and free state; and wonderful stories have been re« 
lated of the success of the remedies thus exhibited. That in 
some constitutions large doses of alkalies can be taken for a great 
length of time, with apparent impunity, and so as not only to 
affect the urine, but even to act on lithio acid calculi lodged in 
the kidney and bladder, I have no doubt. The practice, however, 
in general, cannot be said to be a safe one; and in many in¬ 
stances its application is impossible. The best mode of accom¬ 
plishing the object when practicable, is to dissolve the alkali in a 
large quantity of water; and in this wa/ both the diuretic and 
solvent powers of the remedy will be exerted at the same time. 
On this principle many of the natural mineral waters may ^e 
supposed to act; such, for instance, os the waters of Vichy in 
France, which may bo placed «at the head of a very numerous 
class of similar waters, each differing in its degree of alkaline 
power, and in various minor circumstances, but all operating on 
the same general principles. Of the waters in England most 
celebrated for these affections, those of Malvern may be men¬ 
tioned as the chief. The quantity of alkali which the waters of 
Malvern contain, is exceedingly minute; indeed their leading 
character consists in their extreme purity; yet from their con¬ 
tinual use, great benefit is often derived; of which I have seen 
repeated instances. They may bo taken in any quantity ad libitum, 
and at the same time employed for all the common purposes of 
domestic water. As already mentioned, many of the waters ob¬ 
tained by boring in the London district, resemble the Malvern 
waters for their general purity; while they often contain a little 
carbonated alkali. Hence such waters often agree remarkably 
well with those who are subject to lithic acid deposites. I do not 
think it necessary to enter further at present on the subject of 
mineral waters. An account of the numerous mineral waters on 
the Continent which have been celebrated for calculous affections, 
will be found in writfws on the subject; to whom I beg leave to 
refer. The few further remarks we have to make on the solvent 
powers of alkaline remedies will be given when we come to speak 
of diseases connected with the presence of lithic calculi in the 
bladder. 

With respect to the third object with which alkaline remedies 
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are administered, viz. their altercUive effects, we have little to do 
in this place. When thus exhibited, their caustic form is usually 
preferred : that is to say, in various chronic affections, the liquor 
jpotasm, either alone or in combination with some alterative or 
bitter decoction or infusion, as the decoctum sarsaparillm, the 
infusum gentianos, &c., is to be persisted in for a considerable 
length of time in free doses. The chronic affections particularly 
alluded to, are, various scrofulous enlargements of glands or other 
organs; the power exerted over which in some instances, by the 
free alkalies when judiciously administered, is very considerable; 
particularly when conjoined with the use of the hydriodate of 
potash. The use of alkalies, however, with these views, as al¬ 
ready stated, scarcely falls within our present design. ‘ 

Before we close the subject of alkalies, it may be remarked, 
that there are some individuals who cannot take alkalies in any 
form, however strongly their use appears to be indicated. I have 
seen several instances of this inability ; and in most of these cases 
have observed that the lithic acid was deposited in the white 
plastic state we have formerly described. In these cases, the 
peculiar effects produced by the alkalies were great nervous dis¬ 
turbance ; particularly of the cerebral functions. In one gentle¬ 
man, between fifty and sixty, in particular, the excitement pro¬ 
duced by alkalies was so great as to border on delirium or mania. 
In this case, immense quantities of nearly white lithic acid, mixed 
with a little lithate of soda, was voided in irregular masses, which 
caused the most acute suffering both in passing from the kidney, 
and afterwards in the bladder. The urine was acid, and every¬ 
thing strongly indicated the use of alkalies, which were most 
carefully tried in every form, but without success; they seemed to 
act like a poison ; and there was reason to believe, from the 
effects produced, that if their use were persisted in, they would 
even lead to a fatal termination. I lost sight of this curious 
case aftel a short time, and do not know what became of die 
patient. In some instances, when alkalies^, cannot be tolerated in 
a free or carbonated state, they can be taken in conjunction with 
a vegetable acid. In other instances, the addition of ammonia 
will cause them to be borne. Again, potash disagrees with cer¬ 
tain individuals, who can take soda or magnesia with impunity, 
&c. The effects of alkalies at all times, in large doses, and ad- 
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ministered at improper times, is injurious to the system. They 
not only derange the assimilating functions, but produce serious 
disorder of the nervous system; in short, they so operate, as to 
perpetuate, rather than cure, the diseases for which they are ad¬ 
ministered. In certain habits also, and under certain circum¬ 
stances, the injudicious use of alkalies occasions a deposite of the 
phosphates in the urine; and thus produces a more formidable 
disease than that which they are intended to cure. On the con¬ 
trary, when judiciously given in small doses, I have never wit¬ 
nessed any injurious effects follow the employment of alkalies; 
though their use has been daily persisted ^n for years together. 
I believe, also, that when thus 'administered, in gouty and dys¬ 
peptic habits, they are capable of doing a great deal of goo3, 
by preventing those troublesome secondary effects, which frequently 
arise from acidity in the ; among which the deposition 

of lithic acid is one of the most prominent. Lastly, it' remains 
to state, that alkalies have been said to exert their bad effects by 
attenuating the blood; and by inducing general weakness and 
emaciation. What is meant by attenuating the blood, I do not 
understand, and therefore cannot speak on the subject. That the 
free and injudicious use of alkalies promotes absorption of the 
living solids, and thus attenuates the body, there seems to be 
little doubt. This effect of alkalies, however, is not invariable; 
and is much more striking in some instances than others. 

Although the employment of alkalies in litliic acid deposites 
is thus so generally useful; yet it must be borne in mind that 
their operation is not of a curative, but of a corrective nature 
only; hence in the treatment of these affections, the use of al¬ 
kalies must never be trusted to alone, but their good effects must 
be secured and maintained, by conjoining with their use certain 
other means, and particularly purgatives and alteratives. More¬ 
over, in the general administration of these remedies, the ago and 
condition of the patient must be taken into account. We shall, 
therefore, briery consider the application of these and other reme¬ 
dies at the four different periods of life formerly mentioned; viz. 
before puberty; between puberty and the age of forty; between 
forty and sixty ; and in extreme old age. 

From the great tendency to deposit lithic acid by the children 
of gouty and dyspeptic parents; and particularly by the ohil? 
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dren of those who suflFer from urinary diseases in general; from 
the great risk there is also at this early period of life of the for¬ 
mation of calcnlns in the bladder ; it becomes a duty highly 
incumbent on parents to watch the condition of their children’s 
urine. They should constantly bear in mind that by a regulated 
diet, &c., the formation of a stone in the bladder may very pro¬ 
bably be prevented; while this fearful malady will almost as 
certipnly be the result of inattention. I h*ave repeatedly seen 
instances in which children, strongly disposed to these affections, 
have been sent to school and otherwise neglected, and who have 
suffered in consequence from stone in the bladder. Moreover, 
such children should never bo considered as secure, till after the 
a*ge of puberty ; when, as we have stated, the tendency to this 
affection is much diminished, or at least becomes less dangerous ; 
and when of course they become* old enough to attend to them¬ 
selves. In the management of children with these affections, 
attention to diet is, in the first place, of chief importance. Left 
to themselves, children partake, in preference, of all sorts of sour 
and sweet things, the whole of which ought to be strictly prohibited. 
They should be also carefully prevented from eating ^oo much, even 
of bread or of milk. A plain and simple diet, consisting of a 
due admixture of animal and farinaceous matters in moderate 
quantity; the use of the purest water; and free exercise in the 
open air, are requisites so essential in the treatment of these 
affections in children, that, without attention to them, all other 
means will be found of little avail. The use of alkaline remedies 
in early life requires some care. The urine of children, even 
when considered healthy, is liable to great and sudden changes 
from a variety of causes, so that ono day wo find ifr acid, and the 
next perhaps neutral or alkaline. Alkaline remedies, therefore, 
should be given in small doses, and their effects should be 
watched. Five or six grains of tho carbonate of potash or of 
magnesia, given twice a day, two or three hours after breakfast 
and after dinner, will in most instances be found quite sufficient 
for children under ten years of age ; and even this quantity will 
occasionally require to be suspended for a time. By the aid of 
these means, and the otscasional employment of mild purgatives 
or alteratives, as the hydrarg. cum creia, I have, in a great many 
instances, seen the deposition of lithic acid kept in abeyance 
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during iJie whole period of childhood, and after the age of puberty 
cease altogether. 

The period of manhood is, as we have stated, very little subject 
to lithic acid deposites. In those instances in which such deposi¬ 
tions take place at this period of life, the practice will differ but 
little from that which we have to state as applicable to the middle 
period of life, when, next to childhood, tlie tendency to these 
depositions is perhaps the most strongly marked. 

Besides the steady use of alkaline remedies on the principles 
formerly stated; at the middle period of life, other remedies are 
usually required to ensure and maintain thek good effects. Alka¬ 
lies, therefore, can now be seldom trusted to alone, but their 
use must Bo conjoined with appropriate purgatives and alterh- 
tives. In the decided cases of gravel and concretions which 
occur in middle life, there ia, usually a congested state of the 
whole abdominal viscera, and particularly of the hepatic system, 
requiring active purgatives and alteratives. These must be 
selected and adapted to the particular case, according to the 
judgment of the practitioner; but if the patient has been accus¬ 
tomed to the stimulus of calomel, nothing but calomel will 
be found to answer the purpose. In other qases, a few grains 
of the blue pill, or of the Plummer’s pill, may be taken at night, 
and followed the next morning by an active dose of the subsul¬ 
phate of magnesia; or of a mixture of llochelle salts and mag¬ 
nesia, with senna, &c. The use of these means must be re¬ 
pented according to circumstances; and if there be a tendency to 
gout, colchicum may be often advantageously combined with the 
remedies stated. These means will usually subdue the acescent 
state of the rgrine ; and when this is accomplished, remedies, more 
especially of a diuretic nature, as nitre, the spiritus cethet'is 
nitrici, &c., may bo associated with them according to circum¬ 
stances. Ordinary attacks of gravel rarely fail to yield to these 
means, if properly directed. When the symptoms run stfll higher, 
and there ia indication of the formation of a calculus in the 
kidney, other means, to be detailed hereafter, adapted for this par¬ 
ticular emergency, must be resorted to. 

We have said that about the age of forty, the lithic acid may 
occasionally be considered as a sort of materies morbi; that is, 
the cause of irritation in the constitution, whatever it may be. 
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seems to be transferred to the kidneys; whiob are indnoed to 
secrete an extraordinary quantity of lithio acid, and thus to me¬ 
liorate the system in general. On a similar principle, the good 
effects long ascribed to certain remedies of the active diuretic 
kind, may he probably explained; such remedies appearing to 
possess the power, when given in favourable conditions of the 
system, of exciting the kidneys to separate large quantities of 
lithic acid; and in this way, by bringing about an artificial 
crisis, to produce great and immediate benefit. Thus Dr. Henry 
has mentioned cases in which several ounces of lithic acid were 
brought away in the dourse of a day or two, by a remedy appa¬ 
rently composed of turpentine and laudanum chiefly.* 

‘ In remedies of this class, opium, not only on account of its 
sedative properties, but from the property it likewise possesses 
of increasing the secretion of lithic acid, should probably in 
most instances form a constituent principle; but the diuretic 
ingredients may vary. Thus, instead of turpentine, a combina¬ 
tion of muriatic acid and opium will sometimes answer very well; 
particularly when the lithic acid is not disposed to concrete, but 
to come away in the form of gravel: or the terebinthine remedy 
may be conjoined siAth the acid and opium. When, on the con¬ 
trary, the lithic acid is more disposed to concrete, the muriatic 
acid may be omitted, and the liquor potasses may be substituted, 
by which means the lithic acid may be held in solution; and 
this, perhaps, in most instances is the safer combination. To 
this class of remedies may be likewise referred many of the 
ancient and still popular remedies in gravelly affections, such as 
the seeds of the wild carrot; the parsley breakstone, {alchemilla 
arvensis,) &c.; many of which produce a large secretion of lithic 
acid in particular states of the system. Even hard waters^ how¬ 
ever paradoxical it may appear, sometimes do good on the same 
principle, and, by acting as diuretics, bring away large quantities 
of gravel; of which I have seen many instances. Occasionally, 
however, a mere change of water, not only from soft to hard, but 

• Med. Chirurg. Trans, x. 136. Dr. Henry thinks that in these cases 
the lithic acid brought avray was previously lodged in the kidneys. This 
might have been the case in part; though I cannot help thinking that by 
far the greater portion of it was actually secreted under (he influence of the 
medicine. 
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the reverse, will have the same eflfect. That such remedies are 
calculated to do good when judiciously applied, there can he no 
doubt; but, on the other hand, when indiscriminately exhibited, 
they are liable to do much harm. Thus, when there is a ten¬ 
dency to active inflammation in the kidney, or when the presence 
of a renal calculus is suspected', too large to pass the ureter, their 
exhibition will be likely to increase the afiection ; nor does their 
employment seem to be adapted to any species of degpsite, 
except crystallized lithic acid ; nor even perhaps in this form of 
the disease, when occurring in very young, or in very old subjects. 
Moreover, as remedies of this class do not appear to exert any 
beneficial action, in any case, in removing the peculiar tendency 
to gravel, and are calculated to answer a jjarticular and temporary 
purpose only ; the moment this purpose has been eflected, they 
should be no longer employed ;* but the means adapted to prevent 
a tendency to the afiection, should be recurred to. As a remedy 
in lithic acid deposites, Mr. Ure has recommended the benzoic 
acid and its compounds ; which he supposes to act on the princi¬ 
ple of converting the lithic into the hippuric acid. 

It cannot be too strongly impressed upon those who suffer 
from gravelly affections in middle life, tha£*fche cause of these 
affections lies deep in the constitution; and that to counteract 
their distressing effects, perseverance in the appropriate diet, 
regimen, and medicine, is absolutely necessary. It is absurd to 
look for permanent relief in these complaints, by attention to 
regimen and medicines for a few days or weeks. In obstinate 
cases, an adherence, more or less strict, according to circum¬ 
stances, to the principles above stated, should be adopted for 
months, or even for years, to ensure success. This will be scarcely 
thought irksome by those who affix a just value on health. By 
a few sensualists it may be considered a species of slavery and 
sacrifice of enjoyment, too great to be endured for oxiyfuture good 
whatever. 

Perhaps the most dangerous form, in every point of view, which 
the lithic acid assumes, as well as the most difficult of treatment, 
i» that above described as occasionally occurring in old people. 
Por, on the one hand, if a sudden stop be put to the secretion, 
whether by the appropriate remedies or otherwise, great oonstitu- 
tjonal derangement is likely to follow, with sudden and fatal 
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detemination to the head or other parte; as I have more than 
once known to happen. On the other hand, if permitted to pro¬ 
ceed unchecked, from the combined effects of so many concurring 
clrcuihstances at this time of life, the formation of a calculus in 
the bladder will almost certainly take place. In such oases it is 
impossible to lay down any specific plan of cure, which must 
depend on circumstances 5 but in general the principles of treat- 
men| must be of the constitutional and preventive kind formerly 
laid down; and in conjunction with those, the application of 
leeches to the region of the kidney, or an issue or seton in the 
back, may be had reo6urse to; particularly if organic disease bo 
suspected. 

It may bo observed, generally and in conclusion, that from the 
little pain usually occasioned by tho descent of pisiform concre¬ 
tions from tho kidney, and tho tease with which such concre¬ 
tions either escape, or are subseq^uently removed from tho bladder, 
when this organ is in a healthy state ; it will, in most instances, 
be the safer plan to interfere as little as possible witli the for¬ 
mation of these calculi by active treatment; and to trust chiefly 
to a careful diet, and the regularity of tho common functions only. 
On the other hand, if tho prostate be much enlarged, and the 
bladder irritable, as it is too apt to be at this time of life, more 
active treatment of tho preventive kind will bo often proper; 
for it may be remarked, that under such circumstances active 
treatment of the preventive kind may be often employed with 
much less risk to the constitution, than when the bladder is 
sound—the disease and irritation of the bladder seeming to act, as 
it were, as a sort of safety-valve, gnd thus to divert the mischief 
from falling on more important organs. Hence p^ients labour¬ 
ing under chronic affections of the bladder seldom die of sudden 
attacks of the brain, &o., except perhaps in the last stages. 
Lastly, it may be proper to remind the reader, that from tlio 
proneness to an alkalescent state of the urine in advanced life, 
particularly when the prostate and bladder are affected, alkalies 
are not so well borne as in the earlier stages of the affection; 
hence their effects must be carefully watched. 

Such are the leading principles of treatment to be attended to 
in. the management of litbic acid diseases at different p^ods of 
lifb. Those who have c^efnlly studied these affections will, I 
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think, at once acknowledge the general truth of those principles, 
and readily understand how they are to be varied so as to meet 
particular exigencies; while those who have not studied these 
diseases as they deserve, will be furnished with a clue to-their 
general nature and treatment. 


Transition from the JLithic to the P/iosphatic Diathesis.—’Ju 
changing from the lithic acid to the phosphatic diathesis, the urine 
often passes through the intermediate grade of the oxalate of lime 
diathesis ; jpo shall therefore speak of these two grades of change 
in connexion. 

The first circumstances in the condition of the urine, which 
generally denote a change from' the lithic acid to the phosphatic 
diathesis, are the general paleness of its colour, and sometimes its 
increased quantity. There is also a great tendency from tlio 
slightest causes to amorphous sediments, which are generally of a 
pale colour. 

In some instances, the sediments in the earlier transition stages 
arc of a dirty brownish yellow, in others of a peculiar salmon-like 
tint; and in this last case they often assume a characteristio appear¬ 
ance very difiicult to describe, but which may bo compared to pus 
or other globular matter tinted rod. In such cases the sediments 
almost always contain more or less of oxalate of lime, as well as 
an unusual proportion of the phosphates and of urea, and some¬ 
times fatty matter. Such urine is commonly of high specific 
gravity, (i. o. of at least 1*080 or above,) and strongly acid; hence 
tlie phosphatfes though present in excess, are, in the earlier stages 
at least, held in solution.* 

* The phenomena here described have been long familiar to me, and are al¬ 
luded to in several places in the previous editions of this volume. They may 
be regarded as instances q;f the different phases assumed by urinary diseases, 
and which are so numerous, that it would be impossible to describe them all 
vmder any circumstances j but particularly in a treatise of the present general 
character. Observation and experience alone will render the student fami¬ 
liar with these and numerous rimilar phenomena, which, if he has thoroughly 
studied the principles, he will find no difiiculty in understanding. I have 
noticed these forms of disease here, as they have been recently more particor 

Q 2 
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In Other instances, especially in certain conditions of the general 
health connected with diseases of the skin, and mucous surfaces of 
the kidneys, &o., the urinary sediments often contain a consider¬ 
able proportion of the litliate of lime, sometimes alone, but usually 
mixed with various proportions of the oxalate, carbonate, and 
phosphate of lime. These admixtures exist in different instances, 
and even at different times in the same instance, in every possible 
degree. The urine in these cases is variable in quantity and in 
specific gravity; though the specific gravity rarely surpasses 
I'OSO. Such urine is seldom quite transparent when passed, on 
account of the presence of an increased proportion of diseased 
mucus; and the portion of urine passed, during the night more 
especially, will, on the application of heat, almost always bo found 
to become turbid from a deposition of the phosphates. 

As the tendency to change from the lithio acid to the phos- 
phatic diathesis increases, the urine, though acescent when passed, 
may be frequently observed, after standing some hours, to be 
covered on its surface by an iridescent pellicle, which, on exami¬ 
nation, will be found to consist of the triple phosphate of magnesia 
and ammonia. And if at this time it be suffered to remain at rest 
for a while, especially in warm weather, it becomes putrescent; 
and will be frequently found to contain largo spicular crystals of 
tlie variety of tlie triple phosphate of magnesia and ammonia, 
termed by Berzelius the bibasic. As the changes proceed, the 
urine gradually assumes a more decidedly whey-like colour, and is 
either alkaline when passed, or speedily becomes so. The lithate 
of ammonia also diminishes in quantity, or entirely disappears, 
while the quantity of triple phosphate is increased. In short, this 
last stage runs into tlie confirmed phosphatic diathesis by such 
imperceptible grades, that in a practical point of view it is difficult 
or unnecessary to draw a line of distinction. 

The transition from the other varieties of urinary disease above 
described to the phosphates is easy, and in some instances very 
briefl The chief phenomena of such transitions have been already 
noticed in speaking of the transition from the oxalate of lime to 
the phosphatic diathesis; and if the general character of these 

larly described by Dr. Golding Bird. With his description and observations 
in general I quite agree.—See Medical Gazette for 1842. Also the Third 
Part of this volume. 
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phenomena he well understood, there wiUhe little difiBculty about 
the numerous varieties presented by them in different instances ; as 
we have already stated. 

The constitutional symptoms in all these transition states are of 
an irritable character, though they differ considerably in subordi¬ 
nate particulars. In the simple transition from the lithic acid to 
the phosphates, there is usually considerable disorder of the assi¬ 
milating functions, with more or less pain in the back, and bladder; 
particularly in gouty habits. If there be no stone present,* how¬ 
ever, and the affection be properly treated, the symptoms can be 
generally arrested. For this purpose, the salts of ammonia, as the 
citrate of ammonia, conjoined with some appropriate sedative and 
alterative, •will be found to answer best; and the use of the fijtbd 
alkalies must be sparingly resorted to, or withdrawn altogether. 
Wlien the more urgent symptoms have subsided, and the urino 
has begun to resume its natural appearance, some light tonic or 
bitter, as the infusion of hop, &c., will be found useful. 

In those cases in which the sediments contain the oxalate of 
lime, the dyspeptic symptoms are generally more severe and ob¬ 
stinate ; in short, they partake more or less of the character of the 
symptoms marking the oxalate of lime diathesis; to which we 
refer the reader. In such cases the fixed alkalies must be used 
with caution, and more benefit is usually obtained from the judi¬ 
cious employment of the mineral acids and tonics, with the occa¬ 
sional use of a little liquor putmstp, or of magnesia, three or four 
hours after eating. 

In the class of transition cases, in which the phosphate and car¬ 
bonate of lime predominate, and in which, as wo have stated, the 
mucous membranes of the kidneys are commonly more or less 
diseased, there is great risk of the formation of stone; and even when 
a stone is not present, the patient usually suffers much from renal 
irritation; and sometimes even from irritation of the bladder. In 
such cases, various alteratives, as the liquor potassce, or bydriodate 
of potash, with sarsaparilla, infuB. diosmeb, &c., are useful. 1 have 
also seen benefit from a course of the nitro-muriatic acid. In 
spite, however, of all we can do, the disease on the whole will often 
proceed, and sometimes terminate in destruction of the kidney 
more particularly affected. 
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Section d.—Of Cystic Oxide. 


Since the second edition of this volume was published, several 
oppoFtunities have occurred, both to others and to myself, of in¬ 
vestigating this rare species of disease. A most important dis¬ 
covery also has been made in the composition of the cystic 
oxide, which not only throws considerable light on its proper¬ 
ties, but also on the pathology of the diseases with \vhioh it is 
connected. The disease, however, must still be considered as 
very rare, at least in its decide^ form; we retain, therefore, 
the following brief liistory of the discovery of this form of cal¬ 
culus, given in the previous editions, in order that we may com¬ 
plete it up to the present period; and thus throw all the light 
we are able on a form of disease which wo must acknowledge, 
from its rarity, to be imperfectly understood, oven at the present 
time. 

Tho first specimen of cystic oxide calculus, described by Dr. 
Wollaston, its discoverer, was taken from a boy five years old, 
and was covered with a loose coating of tlie phosphate of lime. 
I’his boy afterwards died from tlio formation of another stone, 
which consisted principally of tho lithic acid; but was peculiar in 
having its centre hollow, by the removal, apparently, of some more 
soluble substance of which the nucleus had consisted. 

The second specimen was likewise described by D,r. Wollaston, 
and is preserved in the collection of Guy’s Hospital. It was taken 
from a man thirty-six years of age, of whose case no particulars 
are recorded. 

Soon after Dr. Wollaston’s paper was published. Dr. Henry re¬ 
cognised two specimens of this variety of, calculus in his collec¬ 
tion ; but with tho histories of both he was unacquainted. + 

• Philos. Trane., 1810, p. 223. 

t Marcet, p. 82 , first edition. Henry, Med. Chirurg. Trans., vol. x- 
p. 140. 
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The next case on record is described by Dr. Marcet. * It was 
removed from the bladder of a gentleman about twenty years of 
ago. This gentleman, both before and after the operation, passed 
several small calculi, composed of the same substance, all of which 
had been distinctly traced from the kidney down the ureter by the 
usual symptoms. After the operation he had no symptoms of 
stone in the bladder, those descending into that organ having been 
discharged immediately. His general health was good, except 
when the calculus was passing down the ureter; though he was 
rather subject to be bilious or dyspeptic; but he was never trou¬ 
bled with acidity. Subsequently, the fit of^ pain, previous to the 
evacuation of calculi, which used to occur about once in three 
months, become much milder, and the heemorrhage ceased; though 
the evacuation of calculous matter in small quantities recurred 
even more frequently than before; that is to say, about once a 
month. With the future history of this gentleman I am unac¬ 
quainted. 

For the next two instances we are likewise indebted to Dr. 
kfarcet. The first of these occurred in a gentleman tliirty years 
of ago, who had died with symptoms of renal calculi. On exami¬ 
nation after death, a number of calculi were found in the kidneys, 
which proved to be of this variety. The second case was that of 
an elder brother of the same gentleman, who had died of a similar 
iiftcction, and in whose kidneys calculi of a similar kind were 
found, accompanied by extensive disorganization of the kidneys 
and prostate gland. It may bo worth while, also, to remark, tliat 
a third brother of the same family died with symptoms of calculi; 
l>ut their nature was not ascertained. 

Two cases pf this form of disease have occurred to Mr. Brande, 
who has heard of no others. In one, the calculus was voided by 
a labourer, but no particulars were known of his case. In the 
other, several of these calculi, varying in size from a pin’s head to 
that of a pea, had been voided, at different times during* a period 
of thirty years, by a gentleman forty years of age. He had been 
subject, from the age of six or seven years, to pain in the region 
of the loins, not confined to any particular spot, and seldom of 
‘Wty acuteness, or such as to prevent his ordinary occupation. 


* Op. et loc. cit. 



H32 PATHOLOGY OF ALBUMINOUS ASSIMILATION AND SECBETION. 

'which obliged him to lead rather a sedentary life. His usual 
state of health was good ; his habits were regular; his diet ordi¬ 
nary and plain. He had used soda water, magnesia, and the 
alkalies, without any advantage. The further history of this case 
is unknown. * 

A short time before the second edition of this work was pub¬ 
lished, I had on opportunity of seeing a case of this rare form 
of disease for the first time, through the kindness of Sir Astley 
Cooper, who sent the gentleman to me to have the nature of the 
stone he had lately passed from the kidney, ascertained. This 
gentleman appeared t <3 bo about thirty years of ago. Ho had been 
subject to urinary diseases since 1818 ; when, in consequence of 
ekposuro to cold, he was seized with severe pain, accompanied by 
inflammation of the kidneys. Six months afrerwards, he, for the 
first time, observed retention of urine, from what appeared to be 
calculus in the bladder; and, in 1820 , a stone was extracted from 
the bladder which weighed upwards of two ounces. The nature of 
this stone does not appear to have been ascertained; but it was 
supposed to be oxalate of lime. The present small calculus, which 
consisted of pure cystic oxide, passed down from the left kidney, 
about a fortnight before I saw him, with considerable pain. Since 
that time he had been taking alkaline remedies; which appeared 
to give him more relief from the severe harassing pain in the 
back, that ho was almost always subject to, than anytliing else. 
The urine voided in my presence about five p. M. was copious; 
of a yellowish green colour, and strong peculiar smell. Its spe¬ 
cific gravity was 1‘020; and, almost immediately on being passed, 
a greasy-looking film was formed on the surface; and at the 
same time rather a copious pale-coloured precipitp,to appeared; 
and the urine became alkaline. The film and sediment con¬ 
sisted chiefly of the triple phosphate of magnesia and ammonia, 
mixed with a little cystic oxide. There was very little urea; and 
hardly a 'trace of lithic acid was perceptible on the addition of on 
acid. , 

The urine passed early the next morning (all medicine having 
in the mean time been omitted) was more remarkable, and cha¬ 
racteristic, I presume, of tliis aflection. Jts colour and appear- 


• Royal Institution Journal, vol. viii. p. 71 . 
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ance were much the same as before, except that the tint was 
a little deeper, and the peculiar smell stronger. It very faintly 
reddened litmus paper; and its specific gravity was r022. 
There was a slight deposition on standing for some time, con¬ 
sisting of a mixture of the cystic oxide, with a little of the triple 
phosphate. A considerable proportion, however, of the cystic 
oxide was precipitated from the urine on the addition of acetic 
acid, which of course held at the same time the phosphates in 
solution. • 

This gentleman seemed strong and robust; but was liable to 
affections of the stomach, which appeared to rise, in part at least, 
from sympathy with the derangement of the kidney. What is re¬ 
markable, he stated that he had a twin-brother who was likewise 
subject to urinary affections; but of what kind he could give no 
information. , 

About the same time, Professor Stromeyer found the cystic 
oxide in the form of gravel; and also in considerable quantity in 
the urine of a patient afilicted with stono. “ In this urine the 
lithic acid was almost entirely wanting; nor was the urea 
found in it in the natural quantity.” * M. Lassaigno also met 
with this substance in the form of calculus in the bladder of a 
dog.t 

In 1828 a case occurred to Dr. Venables, who has described 
it in the Royal Institution Journal. J The patient was a stout 
corpulent woman, forty-seven years of age, who passed a small 
calculus of this substance, weighing eighteen greuns. The urine 
presented properties and phenomena very similar to those above 
described; and, like Uiat specimen, appeared to be remarkably 

deficient in urea and lithic acid. ^.Dr. Willis, in his work on 

• • ™ • 

urinary diseases, states that he has recently detected cystic oxide 
in a case in which no renal calculus had been passed, or was 
supposed to exist. The urine had the greenish yellow colour, the 
peculiar smell, and the oily-like appearance above •described, 
and these properties d^ew his attention to the circumstance. It 

* Annals of Philosophy, (new series,) vol. viii. p. 146. 
t Ann. de Chimie et de Physique, vol. xxiii. p. 328. Also Annals of Philo¬ 
sophy, (new series,) vol. vi. p. 316. 
t Journal of Science and Arts, vol. xxix., January 1830. 
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had a specific gravity of 1‘030, and was slightly acid; but no 
lithic acid could be detected in it; though Dr. W. could not dis¬ 
cover that it was deficient in urea. No particulars of the patient 
are given.* 

The next case I shall refer to, is one more particularly de¬ 
scribed and investigated than any, I believe, wliich preceded it. 
The ejirly particulars of this case arc given by Dr. Golding Bird. 
The patient was a young gentleman, at that time about twelve 
years'of age, from whose urethra (where it had lodged) a small 
cystic oxide calculus was removed by Mr. C. Aston Key, and 
which is now in the masoum of Guy’s Hospital f This stone was 
removed in May 1830 ; soon after which time ,Dr. Bird had op- 
phrtunities of examining the urine. The specimen voided four 
days after the operation was neutral, had a specific gravity of 
]'01148, contained much mucus,j, and deposited the triple phos¬ 
phates intermixed with the cystic oxide.J T)r. B. examined dif¬ 
ferent specimens of this urine, voided at various intervals after the 
operation ; and in this the albuminous matter and cystic oxide 
had disappeared. 

In October of the same year this young gentleman came under 
my care ; and I have occasionally seen him since then till the last 
year, (1840.) When I first examined the urine it w'as rsithcr tur¬ 
bid, of a greenish yellow colour, and slightly aocscont. Its spe¬ 
cific gravity was ashighas r020. Ithadastrong disagi*eea.bleodour, 
somewhat resembling putrid cabbage; and deposited, particu- 
l)U*ly after meals, loi’go quantities of the cystic oxide. The nitro- 
muriatic acid was ordered, which seemed to cheok the formation of 
cystic oxide ; so that the quantity in the urine at length was almost 

• Willis on Urinary Diseases, p. 109 . 

t Guy’s Hospital Reports, No. iii. p. 486. 

X One thousand parts of this urine were found to consist of— 


Water*-. 974*444 

Urea, with alkaline chlorides, phosphates, and lactates . 5*7 

Aqueous extract, with alkaline sulphates *. . . 14*7 

Albuminous matter and earthy phosphates . . . 4‘8 

Uric Bicid and adherent mucus.*016 

oxide."340 


1000000 
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imperceptible. Ho became better, and was sent to school; but in 
the following summer symptoms of calculus in the bladder became 
evident; and in October of 1837, a calculus was removed by 
lithotomy, by Mr. Key, about the size of an almond, consisting of 
the cystic oxide nearly pure. He recovered from the operation 
bettor than could have been expected, and became quite well; 
except that for two years after the operation, the urine occa¬ 
sionally flowed from him involuntarily. He employed the nitro- 
muriatic acid at intervals after the operation for several years; 
and the urine became much more healthy than it had been at any 
time ; and the cystic oxide for a while disa{)peared, and the urine 
lost the peculiar odour of the disease.* It is remarkable that 
two younger brothers of this gentleman suffered from lithic acid 
depositee; though I could not find any cystic oxide in their urine 
at that time. Since that time ^March, 1844) I have found the 
cystic oxide in the urine of a brother and sister of this gentleman. 
The sister, a girl of thirteen, had complained of almost constant 
pain in the region of the right kidney for many months. I am 
unable at present to state further particulars of these cases. 

September, 1842. At this date 1 saw two cases, on two succeed¬ 
ing days, in which the cystic oxide abounded in the urine. One 
in a boy of seventeen, with all the symptoms of a stone in the 
bladder, tliough none was found on sounding ; and another in a 
middle-aged man, who had indulged freely in the use of spirits, 
wine, &e., as well as in eating. Both subjects were of a delicate 
and unhealthy look ; but the older had a bloated and tallowy 
appearance ; and several years before had applied to mo for some 
urinary affection. The father of the boy also had been twice my 
patient for a formidable haemorrhage from the bladder.f 

* I had an opportunity of examining the urine in this case about a year 
ago. It then contained cystic oxide, but no tmpleasant symptom was com¬ 
plained of. He had grown tall and stout; but had an unhealthylook. 

f This young gentleman is still living, and apparently well. I have had 
no recent opportunity of examining the mine. His father has lately died 
from hsematuria. In the bladder, near one of the ureters, was found a ma¬ 
lignant tumour from which the bleeding had taken place. Both kidneys 
also were diseased, and contained cysts, the largest of which in the right kid¬ 
ney occupied a full third of its upper part, and had bony matter deposit^ 
in its waUs. 
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Dr. Bird has expressed an opinion that tho cystic oxide occurs 
in the urine in small quantity more frequently than has been sus¬ 
pected. My own observations lead me to the same conclusion ; 
and I have reason to believe that tho peculiar smell emitted by 
the urine in certain forms of organic disease, depends on the 
presence of cystic oxide, or some analogous substance. A late 
writer has expressed an opinion that the cystic oxide disease is 
of an hereditary character, and runs in members of tho ■ same 
family; and of this he adduces several remarkable instances. 
The facts I had formerly mentioned led me to the same con¬ 
clusion ; and I have mow very strong grounds for believing that 
this diathesis is connected with certain hereditary forms of 
disease.* 

Dr. Marcet has observed that all the specimens of cystic oxide 
calculi which bo had noticed w§re remarkable for their purity; 
and hence be concludes that this diathesis has a more exclusive 
tendency in regard to the formation of other kinds of calculi than 
any other species of urinaiy concretion. Like the oxalic and 
lithio acid diatheses, however, the cystic oxide diathesis may bo 
evidently followed by the phosphates ; as appears from one of the 
specimens of calculus above described; and also from tho exami¬ 
nation of the urine; in which the tendency to tho deposition of 
the phosphates had been evidently produced by the use of alkaline 
remedies. This diathesis, like the mulberry, may be also followed 
by the lithic acid diathesis ; us happened in one of the instances 
given by Dr. Wollaston above quoted. Dr. Henry also mentions 
an instance of a lithic acid calculus having a nucleus of cystic oxide. 
Dr. Bird has, moreover, given an instance in which the cystic 
oxide must have coexisted with the oxalate of lime, and the 
lithate of ammonia diathesis, as well as witl) the phosphates; but 
the inference he draws from this solitary fact appears to me unsa¬ 
tisfactory ; and I have not the least doubt, from my own observation, 
that Dr. Marcet’s general conclusions respecting the exclusiveness 
of the cystic oxide diathesis, when fairly established, is quite 
correct. 

With respect to the causes of the cystic oxide disease, it may 
be observed, that in most of the oases mentioned, an inherited 
predisposition to the affection, as to most other well-defined 

* See below. 
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urinary diseases, has seemed to exist. Of this fact, the circum¬ 
stance, noticed by several writers, that more than one mem her of 
the same family suffered from the disease, offers a striking illustra¬ 
tion. As a further illustration of the same observation, I may 
remark, that the maternal grandmother of the young gentleman 
whose case I have briefly given,* died of extensive and peculiar 
disease, both of the kidneys and liver. The exact nature of the 
disease was not ascertained; but the symptoms and phenc^ena 
of the affection appeared to indicate an affection of a malignant 
character. Among other remarkable circumstances, fatty matter 
was often voided in the urine; and the waxy character of the 
countenance, and other symptoms, appeared to denote the pre¬ 
sence of tiiat peculiar form of hepatic disease, termed grea^ty 
liver. With a strong predisposition to tlie disease, a variety of 
causes may excite it into activity. Thus, in one of our instances, 
exposure to cold appears to have operated as the exciting cause. 
Of the proximate cause or intimate nature of the affection we 
can say little. The peculiar composition of the cystic oxide, and 
particularly the presence of sulphur, appear to denote its albumi¬ 
nous origin; and to show that its formation results either from 
an imperfect assimilation of the albuminous principle; or, most 
probably, from the future action of the kidney on such imperfectly 
developed albuminous principle. 

The diagnosis in this affection is sufficiently marked by the 
peculiar properties of the cystic oxide itself; and by the pro¬ 
perties of the urine. With respect to the prognosis, from all 1 
have since seen, 1 am more and more confirmed in the belief I 
formerly expressed, that it is generally unfavourable. 1 then 
stated that in, most cases the affection seemed to be connected with 
diseased kidney, of which it appeared to be the consequence or 
cause; and that in all instances an inveterate disposition to urinary 
diseases, apparently inherited, was evident; observations fully 
borne out by my subsequent experience. 

Lastly, with respect to the treatment of the affection, little, 
perhaps, can be satisfactorily stated. A carefully regulated diet, 
(consisting chiefly of animal and farinaceous matters, seems to be 
indicated ; while all indigestible matters, all severe exercise, and 
other circumstances calculated to derange the stomach, or excite 

* Page 234 , 
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inBammatory action and fever^ to which there seems to he a 
strong tendency, should be avoided. Among remedies, alkalies 
may be sometimes proper ; but much more frequently the use of 
acids, or of the chlorate of potash, seems to be indicated. Of acids, 
I have generally preferred tlie nitro-muriatic; which I was first 
induced to employ, from observing its remarkable ^ower of cor¬ 
recting a strong and peculiar odour occasionally eonncctcd with 
the urine; and which seems to bo closely allied to the smell pro¬ 
duced. by the cystic oxide. Under the use of this acid, I have 
seen the peculiar smell of the urine in the cystic oxide diathesis 
very much abated; and all tlio properties of the secretion so much 
improved, that the peculiar princijilo itself has for a time dis- 
ajjpeored. On leaving off the remedy, the complaint, 'however, in 
general, has shown a disposition to return ; but, by rccuiring to 
the medicine, the deposition bps been again suspended; and 
this alternation has repeatedly occurred in the same individual. 

It need scarcely be noticed, that attention to the general health, 
and especially to the state of the bowels, will be proper. Mercu¬ 
rial alteratives and purgatives, also, may be occasionally required; 
but I have reason to believe, that mercury, if pushed too far, is 
capable of doing much mischief. Einally, if obvious disease of the 
kidney be present, local counter-stimuli, as setons or issues, may 
bo serviceable in some instances. 


Xanthic Oxide and Hippuric Acid. 

The pathology of these two substances, which are undoubt¬ 
edly of albuminous origin, remains to be briefly noticed. 

Xanthic oxide. This substance, constituting a rare species of 
calculus, must occasionally exist in tlie urine; though its presence, 
as far as I know, has not yet been detected in that secretion. The 
little we. know of it is principally derived from the calculi alluded 
to, and which for the most port have been obtained from children. 
In one instance, xanthic oxide has been found also as a deposito 
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in Diabetes.* * * § Fi^om its. chemical relation to lithio acid, the pa¬ 
thology, &c. of xahthic oxide is probably very similar to the pa¬ 
thology of lithio acid; though for the reasons stated, we know 
nothing for certain on these points. The natural and chemical 
history of xantlyc oxide, as far as known, will be given in the third 
Book. 

Hijururic acid. Liebig has lately shown that hippuric acid 
may be obtained from healthy urine. In this opinion Dir. G. 
Bird coincides; though ho thinks the quantity in which it exists 
in the healthy secretion has been overstated.f It had been long 
known to exist in the urine of the horse and cow, and I believe 
other herbivorous animals. It had been said also to exist in the 
urine of children. By all the earlier inquirers it was confounded 
with benzoic acid,! and it is a^ cui’ious circumstance tliat when 
benzoic acid is taken into the system, it escapes with the urine as 
hippuric acid. For tliis fact we are indebted to Mr. Uro.§ 

I am not aware that hippuric acid either in excess or in defici¬ 
ency is characteristic of any peculiar disease. It is said to bo oc¬ 
casionally found in abundance in the urine of chlorotic, hysteric, 
and badly fed individuals, in whom the urine is copious, pale, of low 
specific gravity, and neutral. Such symptoms indicate the general 
principles of treatment, independently of the presence of hippuric 
acid ; the existence of which, therefore, in the urine, in the present 
state of our knowledge at least, leads to no peculiar practical re-' 
suit. Tlie natural and chemical history of hippuric acid will be 
given in the third Book. 

• Archiv. der Pharmacie, b. xi. § 173. 

t Urinary I/eposits, their Diagnosis, Pathology, and Therapeutical Indi¬ 
cations. By Golding Bird, M.D. Second Edition. Page 7l. 

t More than twenty years ago I examined this acid as obtaine'd &om the 
urine of the horse and cow. I found it qmte different from benzoic acid, 
but did not follow up the inquiry. 

§ Med. Chirurg. Trans^ Vol. xxiv. 
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Of Struma. 

\ 

As an intermediate link between albuminous and oleaginous 
mal-assimilation, and involving both, we shall make a few remarks 
on struma. The subject in all its details is foreign to the ob¬ 
ject of this treatise, and our attention will be principally con¬ 
fined to the leading phenomena presented by scrofulous mal-as¬ 
similation. 

‘ Struma in its established form, may be said to consist in a 
depraved condition of the whole animal economy. In the manu¬ 
factory of the constituents of the frame, the enfeebled vital energies 
fall short, as it were, of their purpose, and produce results ex¬ 
ceedingly prone to throw off vital allegiance altogether. Hence 
in the abnormal deposites and growths we term scrofulous, ma¬ 
terial properties are ever ready to triumph over the vital, and 
emancipate the incarcerated elements from the trammels of or¬ 
ganization. 

A predisposition to struma is often inherited; but it may be 
also acquired under circumstances unfavourable to the health. 
The following statements will leave little doubt on these points. 
In the mean time, taking for granted that the reader is acquainted 
with our views of assimilation in the third Book, we shall observe, 
that though all the assimilating processes, like their products, are 
more or less affected in strumous habits, the primary processes 
are chiefly in fault; and particularly those we have termed the 
completing processes—those processes taking place between the 
duodenum and circulating system, and by which the chyle is 
principally converted into blood. The nature of the completing 
processes is very imperfectly understood, and we know little more 
than the bare facts,—that the white and crude chyle as it appears 
in the lacteals, on reaching the termination of the thoracic duct, 
has become in the healthy subject so far resembling the blood in 
its properties, as to be capable of admixture with that important 
fluid, and of foiming by such admixture, a port of the blood 
itself. 
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Now from the constant admixture of a deteriorated pabulum, 
there can be no difficulty in conceiving that in time the whole 
mass of blood must itself become deteriorated ; and that every¬ 
thing formed by subsequent processes from such deteriorated 
blood must be likewise more or less imperfect. We have thus 
a plausible explanation of the phenomena before alluded to, pre¬ 
sented by strumous habits ; together with indications of the cir¬ 
cumstances favouring or otherwise influencing their developnient. 
These circumstances will now briefly occupy our attention. 

The phenomena of struma, as well as the circumstances influ¬ 
encing them, vary considerably at different periods of life ; and it 
will best suit our purpose to review them under the three different 
periods of t^iildhood or before puberty ; of manhood or between 
puberty and forty; and of the stationary and declining periods of 
life after forty. 

When a strumous tendency is not inherited, its formation is 
perhaps more frequently laid in childhood than at any other period 
of life. As an illustration of this remark, wo may observe, that 
in strumous diseases, whether inherited or acquired, the assimi¬ 
lating organs,—the mucous membranes in short, by which ali¬ 
ments are changed and fitted for becoming component parts of 
the living body, and by which all new products are eliminated, 
are more especially involved. In very early life these organs, no 
douht from their great importance, are preternaturally irritable, 
and sensitive to slight exciting causes. Hence they are liable to 
he constantly deranged, and their functions embarrassed, by the 
improper aliments too often administered to young children. The 
result is, the formation of unnatural and imperfect products altoge¬ 
ther unfitted foj the future assimilating processes. These remarks 
apply not only to the assimilating organs in general, viz., the 
mucous membranes of the stomach and primee vies; but with ten¬ 
fold force to the involved mucous membranes existing in Jhe form 
of glands, &c.: for in the case of the mucous membranes of the 
primes vice, the unnatural matters formed readily escape, and thus 
produce only temporary derangement; but in the case of glands, 
as elsewhere observed, the circumstances are different; from the 
peculiar structure of glands, the unnatural materials brought into 
contact with, or formed by them, cannot escape, but must accumu¬ 
late and cause their enlargement. In such cases, particularly 
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under unfavourable circumstances, inflammation takes place, which 
too often terminates in partial, if not in total destruction of the 
organ. Hence the general tendency to diseases of the whole 
glandular system in young children, particularly when badly fed 
and exposed to cold, &c. Hence also, the diseases of the mucous 
membranes of the primtB vice and of the mesenteric system, so 
fatal in infancy. 

Bpt there is another circumstance having a very powerful influ¬ 
ence in the development and operation of struma as it exists in 
early, and in mature ago. In early life the vital energies have not 
only to provide for the daily wear and tear of stationary existence; 
but to form de novo materials adapted for a pTogressive vital 
accumulation. Under such circumstances, it is not difficult to 
conceive that the effects of mal-assimilation must be at least 
doubled—that the stationary fabiics of the body must be deteri¬ 
orated ; while the new fabrics must fall short indeed of the 
standard of health. In other words,—that the imperfect materials 
which in stationary existence would have been probably elimi¬ 
nated from the system without producing material damage; must 
in early life, for want of better, be actually applied to the building 
up of the bodily frame. 

The radical differences between stationary and cumulative ex¬ 
istence, furnish a clue also to many other of the phenomena of 
the strumous diathesis, as it occurs at different periods of life ; for 
instance,—^viewing the new-born infant in the light of an incipient 
rational being, we find that, brought into the world with a few 
instincts only, it has not only everything to learn, but to learn by 
the aid of machinery of its own elaboration. To know is the 
object of its existence ; the machinery for acquiring knowledge, 
therefore, must be maintained and extended at any rate. Hence 
the rapid development of the nervous system in infancy, to which 
the whole energies of life are as it were directed. Hence the 
diseases to which, in addition to those already mentioned, the 
brain is more especially liable—hydrocephalus for instance, and 
all the numerous evils of an imperfect organizatioD, ever prone at 
the best to take on diseased action ; and doubly prone to run 
a destruotiye course, from the incessant stimulus of the unnatural 
pabulum fiimished by the erring assimilating organs. 

Again, let us consider the position of an individual in early 
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adolescence. At this period the formative and cnraulative opera¬ 
tions of tlie system have arrived at their maximum; and the cumu¬ 
lative, after remaining stationary for a while, usually begins to de¬ 
cline, and finally disappears. During early adolescence, the nervous 
system, as in infancy, is still in a constant state of development; 
but there is also another system, the development of which pre¬ 
dominates in early adolescence over even that of the nervous sys¬ 
tem. At this period, by a wise arrangement, there is a greater 
tendency to bodily exertion and activity than at any other—^the 
muscular system and its appanages—in shorty the animal is now to 
be developed and perfected. The call is for arterial blood ; and the 
lungs, the great laboratory where arterial blood is produced, arp 
summoned to do double duty. But alas! the curse of struma 
again too often counteracts the operations of nature, and destroys 
her fairest works. The imperlfectly developed lungs, unable to 
supply the demand, sink under the effort; and their destruction, as 
before with the brain, is accelerated by the incessant excitement 
produced by the unnatural materials furnished by previous mal- 
assimilation. 

In the perfectly developed animal, when the cumulative pro¬ 
cesses have ceased, and those processes only remain which are 
required to uphold the standard of equilibrium into which by this 
time the economy has settled, struma still too often intrudes its 
baleful influence. By this time, indeed, strumous brains and 
strumous lungs have usually been swept from the scene; but still 
there is an ample field left for the operations of this scourge of 
humanity. Almost every individual, either by inherited predis¬ 
position or otherwise, has some weak point; the bust of a Her¬ 
cules may be associated with the vulnerable heel of an Achilles. 
Now on this weak point, wherever it may be, struma usually fastens. 

As at all other periods of existence, errors in exercise and diet 
®aore than any other causes, influence the development o£ struma 
in middle age. At this time the business of life has begun in 
earnest, and habits foi'good or for evil have become established. 
The rich man, without an object beyond personal enjoyment, lives 
indolently and luxuriously, grows fat and gouty, and dies of apo¬ 
plexy or of some heemotrophic disease. The poor man may live in¬ 
dolently ; that is, his daily occupation may be sedentary and un¬ 
favourable to health. He may rarely breathe the fresh air, or feel 

R 2 
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the cheering influence of the solar rays. From necessity, his food 
may he deficient or unwholesome ; or from want of knowing 
better, or from a perverse choice, he may select articles of food 
ill-suited to his condition; or become addicted to ardent spirits, 
tobacco, and other pernicious articles calculated to sap the very 
foundations of organic life. Such a man rarely becomes fat or 
gouty, but is prone to hepatic, renal, and other diseases inter¬ 
fering with the development of healthy blood ; and usually dies 
prematurely from some ansemotrophic disease. 

But all rich men, nor all poor men, do not die in the modes 
stated. Struma promotes many other conditions of the system 
subversive of comfort and health, which though lingering in their 
operation, finally prove fatal either to the individuals themselves 
or to their progeny. For instance, the foundation of disease in 
the primary assimilating organs, the stomach axiAprimeB vice, and 
particularly the mesenteric system, may be laid in early life, so 
that these organs may perform their functions very imperfectly. 
Nevertheless, after a time, the system becomes reconciled to the 
unnatural state of things; the organs become as it were passive; 
and under such circumstances, affluent individuals who can com¬ 
mand the necessary supply of food, often live to old age. Such 
individuals usually consume food enough to support three or four 
healthy individuals, and constitute the enormous gluttons we have 
before alluded to. Fruges consumere nati, they eat and drink 
of everything with impunity ; the greater portion of the enormous 
quantity of food they take, passes through them unappropriated, and 
almost in the condition in which it was taken; while the por¬ 
tions most easily digested are partially assimilated and taken 
into the system, and in some way carry on the functions of life. 
In such individuals, however, the albuminous matters, as we have 
said, are most imperfectly developed; and they are often subject 
to tumours of various kinds ; and sometimes become enormously 
fat. Under these conditions, as just observed, life among the 
affluent is occasionally protracted till a late period; and the indi¬ 
vidual usually dies at last from hypertrophy of some vital organ; 
or from dropsy. On the other hand, the poor man who cannot 
command the necessary supply of food under such^conditions, 
usually dies in early, or at most in middle age.* 

* Indmduals thus affected are generally very sensitive to cold, and should 
repair to a vrarm climate in winter. 
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There is a state of things often connected with struma in 
middle age, directly the reverse of the preceding. To this we 
have also alluded elsewhere; but it falls to be more particularly 
considered here. The condition to which we allude is an unna¬ 
tural irritability of the mucous membranes of the primes vies, 
and particularly of the stomach, not only prohibiting the indis* 
criminate use of all sorts of food, but requiring the utmost care 
and circumspection, both with regard to its quantity and quality. 
In such individuals, the strumous affection has usually damaged 
the brain and nervous system in early life; or perhaps fastened at 
a later period on some of the great secondary organs of assimila¬ 
tion. Individuals thus circumstanced, seldom grow fat; but they 
are occasionally gouty; or become confirmed hypochondriacs. 

When such individuals inherit a gouty tendency, the disease 
seldom shows itself openly, but attacks insidiously various 
organs; e. g. the kidneys, producing gravel, &c.; the heart, sus¬ 
pending or producing derangements of its action ; the head, pro¬ 
ducing a variety of alarming symptoms, and it may be apoplexy, &c. 
In this state of things, (in others also,) large quantities of lithic 
acid or lithate of soda, &o., are deposited in the urine; or if the 
kidneys be unsound, in the joints of the extremities, in the form 
of gouty chalk-stones, &c.* With every care, life with such indi¬ 
viduals is often embittered; and they either die prematurely, or if 
existence be protracted, pass their lives in constant suffering. On 
the other hand, a few individuals whose organs are not hopelessly 
damaged, and who, wisely taking the hints furnished by their 
assimilating organs, live abstemiously and carefully, so as to keep 
these organs in “ constant good humour," occasionally pass 
through life with tolerable comfort; and even escape many of those 
diseases to which the healthy, but imprudent, are liable. 

Such may be considered as the two elementary extremes of 
derangement of the assimilating organs in strumous dyspepsia; and 
such their consequences. Between these two elementary Extremes, 
every possible degree «nd variety of combination exist in diffe¬ 
rent instances; many of which, by keeping these principles in 
view, may be unravelled by an attentive inquirer; and, by 

* I have rarely seen large deposites of the lithate of soda in the form of 
gouty chalk-Btones without granular disease of the kidneys. 
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judicious management founded on the information thus acquired, 
he much mitigated. 

In the preceding remarks we have supposed simple struma, i. e., 
disorder of the albuminous principles alone, to exist; but in a 
great variety of instances, disorders of the saccharine or gela¬ 
tinous, as well as of the oleaginous system, are superadded. 
In such unfortunate complications, the tendency to evil is fear¬ 
fully magnilQied. Indeed the greater portion of all the most 
paini&l maladies to which humanity is liable, belong to these com¬ 
plications. Among such complications may, for instance, be reck¬ 
oned unhealthy tum6urs, cancer, &c., in all their varieties; the 
most inveterate skin diseases ; the frightful class of malignant 
affections which, without possessing any tendency to form diseased 
masses, gradually corrode and eat away tlie living body; also, 
fatty tumours of various kinds, and even obesity itself—diseases, 
many of which, as already pointed out in this volume, are indicated 
by the condition of the urine and its deposites, the oxalate of lime, 
the cystic oxide, «&c.; and oven sugar, in certain diabetic compli¬ 
cations. 

After this brief sketch of struma and its complications, it re¬ 
mains to inquire,—can these fearful maladies bo prevented; or, 
being inherited or acquired,—can they bo mitigated or arrested. 

In reply to the first question—can struma and its complications 
be prevented ?—we have no hesitation in saying, that by the per¬ 
fectly healthy and affluent, struma ought not to be acquired or 
known. An answer that necessarily involves the consideration of 
the means of prevention. 

The means of preventing struma may be classed under the two 
general heads of regimen and diet. „ 

First with regard to regimen, it may be confidently asserted, 
that to procure and maintain health, and consequently to prevent 
the development of struma, exercise in the open air and sunshine 
are absolAtely necessary. Tliis is true as regards all ages ; but 
applies with tenfold force to the earlier stages of existence, when 
the foundations of future good or evil are permanently laid. Now 
as regards these means, the affluent in general can do as they 
choose. They can avoid unhealthy localitieB and rigorous cli¬ 
mates, and select the most healthy and genial. They can take as 
much exercise as circumstances may require in the open air; and 
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in any mode, on foot, or horseback, or in oturiages. The same is 
true of the other great requisite of health, diet. The affluent 
can command whatever the world produces, both as regards qua¬ 
lity and quantity; they have it in their power, therefore, to select 
the most appropriate and wholesome articles of food without stint. 
How does it happen then that the children of the affluent are so 
often the subjects of strumous disease ? The answer to this question 
requires no deep research—on the contrary, is often too obvious. 
The affluent seldom follow the dictates of common sense, bfit are 
the willing slaves of foolish conventional customs and fashions. 
Their children must not bear the healthy sun-burnt aspect which 
free exposure to light and air alone can give; they must 
look pale ’and interesting.* Their little bodies must be striciSy 
regulated according to the fashion; they must be exposed here or 
covered there; compressed in .this place, or loosened in that, by 
way of improving their appearance and shape. They are not per¬ 
mitted to exercise their lungs and limbs with that freedom so 
essential to the development and well-being of those organs, and 
which the joyous hilarity of childhood dictates; tliey are expected 
to be decorous and grave, and to take their formal walks at stated 
hours and seasons ; while the rest of their time, and by far the 
greater portion of it, is passed in ill-ventilated nurseries or school¬ 
rooms. So with regard to the diet of their children. This 
among the wealthier classes is too often left to the ignorance or 
caprice of servants; or if the parents interfere, it is not unfre- 
quently more for evil than for good; and from want of knowing 
better, or from mistaken views, they not only cram their children 
with all sorts of unwholesome food; but sometimes even with wine 
and other fejipnented liquors,—the bane of incipient and cumulative 
existence. 

Struma abounds among the children of the poor, particularly 
in large towns, from other causes than those above recited, viz., 
from constant exposure to a vitiated atmosphere and want of 
fresh air and sunshine; from deficient clothing and filth ; from 

• With regard to the peculiar browning effects produced by sun and sur 
on the human skin, the observation has been made, that such effects are 
peculiar to a state of health. Whether this be actually the case I do not 
pretend to determine; but I think I have remarked, that highly strumous 
individuals do not readily become sunburnt. 
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unwholesome or scanty diet—in short, from all the evils and priva¬ 
tions of indigence. Yet with all these disadvantages, if \re 
exclude the children of great towns, it is a question whether 
struma does not abound less, cteteris paHbuts, among the ill- 
fed and ill'clothed children of the poor in the country, than 
among the children of their wealthier neighbours. This re¬ 
mark shows us the infinite importance of fresh air and sunshine 
above alluded to—an importance even almost surpassing that of 
diet iCself. The children of the poor in the country often subsist 
on potatoes, oatmeal, &c., almost entirely, and frequently have 
not enough of theseyet when bom of healthy parents, ftom 
free exposure to air and light, we see on their dirty cheeks the 
ruddy brown of vigorous health; and in their active limbs the most 
perfect symmetry. In such instances, the constant muscular ex¬ 
ertion in the open air, keeps thcu assimilating organs in perfect 
condition, so as to enable them to appropriate the coarsest mate¬ 
rials—materials which in a state of inactivity would never be 
assimilated at all ; or if partially assimilated, would tend rapidly 
to induce the strumous diathesis. 

We have now to briefly consider the second question.—Can stru¬ 
ma when inherited or otherwise acquired, be mitigated or removed ? 

In the preceding pages we have briefly sketched the two ele- 
m entary extremes of the strumous diathesis, as more especially 
affecting Uie assimilating organs ; and it may serve to introduce the 
present part of the subject, to inquire into the condition of the 
progeny of such strumous dyspeptics. 

Unless under'the influence of early marriages with healthy in¬ 
dividuals, the children of the first class of dyspeptics, if they have 
any, seldom live to be reared, however favourably circumstanced. 
If they do survive, they usually become great invalids, and gene¬ 
rally die childless ; so-that a third generation of such a race rarely 
exists. In the children of strumous individuals, in general the 
disease shhws itself in various ways, sometimes openly in the 
lorm of sores, &c., in which case Ihey *often survive under 
favourable circumstances; the sores appearing to act as a safety 
valve to the system. Most frequently, however, if they attain the 
period of adolescence, the disease insidiously attacks the lungs, and 
they die of phthisis, &c. On the other hand, when strumous 
dyspeptics are drunkards, and particularly when addicted to ardent 
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epiiits, the children uEually die of hydrocephalus, or are horn 
idiots. As an instance may be mentioned, a family where out of 
five children, four were idiots; and where the fifth after growing 
up and coming in possession of a large property, became 
insane! 

If, with the strumous diathesis in either of its forms, diseases 
of the gelatinous and oleaginous tissues likewise exist; that is 
to say, if in connexion with struma, a malignant taint, as cancer, 
&G., be present in the system, as is sometimes the case, all 
tlie circumstances are much aggravated. And here it may be re¬ 
marked, that an inherited syphilitic taint* more frequently per¬ 
haps than any other cause, lies at the bottom of such complica¬ 
tions ; as this most loathsome afiection usually fastens on fhe 
gelatinous system, as well as on the others; and thus injures or 
destroys tlie very foundations of organic life. 

Such are the consequences of inherited struma in our climate, 
even under the most favourable circumstances; and the melan¬ 
choly troth shows how little can be done towards mitigating or 
warding off its consequences. Still something may bo done with 
this view; and as the little at our command may be classed as 
before, under the heads of regimen and diet, the subject may in 
some measure be considered as already anticipated. 

In selecting localities for strumous children, regard must be par¬ 
ticularly paid to temperature ; and we may add, dryness. In a 
warm and dry climate, children cannot be too much in the open 
air ; but in a cold and variable climate like our own, when out of 
doors, they must be careiiilly clothed, so as to obviate as much as 
possible the efiects of sudden changes of temperature. In the 
summer a residence near the sea is usually recommended; and 
bathing, tepid or otherwise, according to circumstances, may be 
freely resorted to. In the winter, tepid-baths with salt and water, 
may bo still continued with advantage; provided care be taken 
to ensure reaction by active friction over the sMn, \lkc. The 
utmost attention shquld be paid to common functions; and 
everything should be done likely to corroborate the system; and 
more especially to give tone to the assimilating organs. The 
approach of puWty is a time of much anxiety in strumous habits, 
and requires more than ordinary vigilance; as the system now 
usually takes on a decided change for good or for evih The lungs 
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at this period, as every one knows, ore more especially threat¬ 
ened ; and too often in spite of oar utmost care, become the seat 
of insidious disease; especially in females in whom the sexual 
functions are either imperfectly established, or remain undeve¬ 
loped. Every means therefore that can be safely resorted to, 
should be used to establish these important functions; among which 
exercise in the open air, and muscular activity to the point the 
strength will allow, are most essential. 

In adolescence and early manhood, strumous habits are no less 
liable to suffer than at other ages from the errors we have named. 
Some, at this period, sfre too studious and bodily inactive. Others, 
heedless of consequences, rush into dangerous extremes and dis¬ 
sipations of every kind. In all, the passions boar the chief sway; 
and their impulses carried to excess in various ways, increase the 
tendency to disease. Too often, in addition to all these, young 
men get themselves inoculated with syphilis; the fearful conse¬ 
quences of which in strumous habits, no less than of the remedies 
required to eradicate them, have been often alluded to in this 
volume. The happiness therefore, and even the existence of old age, 
as we have said, must depend on the modes in which individuals 
conduct themselves in early manhood. If with careless indiffe¬ 
rence, they plunge into the errors and excesses alluded to, they die 
prematurely, or only survive to be wretched. If, on the other 
hand, they^iUre prudent and live carefully, they may not only attain 
old age, but enjoy it. 

In middle and declining age, it is usually too late to look either 
for change of habits, or for those benefits which a change of habits 
in earlier life might have secured. The wise of all classes will still 
continue to pay due regard to regimen and diet. The unwise and 
wealthy neglecting both, depute to horses’ legs the duties of 
their own; live luxuriously; and envying their wiser neighbours, 
wonder why they themselves are so wretched. At this period, 
the wear and tear of mundane inflictions are usually felt more or 
less by all; but they too often fall with double force on the indi¬ 
gent victims of misfortune; and by rousing into activity latent 
disease, abbreviate their unhappy existence. 

It remains in the last place, to make a few remarks on the diet 
of those who inherit a strumous diathesis. An infant bom of stru¬ 
mous parents, should be nursed by a young and perfectly healthy 
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country woman, who should he made, to take regular exercise, 
live simply, and most carefully avoid all fermented liquors. 
When such S. child has become independent of the nurse, it is often 
difficult to find a substitute for human milk. The nearest p« 
proach to human milk is, perhaps, asses’ milk, or diluted cows’ 
milk; which, together with a small quantity of farinaceous food, 
may be gradually introduced. The farinaceous food recommended 
is that of wheat, (or in some instances a small quantity of oatmeal 
may be tried,) either in the shape of biscuit-powder, terrified 
flour, or sound bread. All low farinaceous matters, arrow-root, 
potatoes, &c., also sugar, in all its forms, should be most carefully 
shunned. As the child gets older, some animal decoction, or some 
tender solfd animal food may be given. A very small proportion 
of well-cooked green vegetable matter may also form part of its 
diet ;* but sweet puddings a»d pastry of every kind should be 
shunned. When the child begins to take solids frdely, fluids 
should be more sparingly taken; and large quantities of water 
should in particular be prohibited during meals. The best time 
for taking fluids is two or three hours after taking solids. As 
the child approaches puberty, the proportion of animal matter 
may bo gradually increased, and that of farinaceous matters 
decreased. At all these periods, food should be strictly regulated 
both as to quantity and time. No more should be taken at 
once than, after a proper interval, can be fairly assim|j^ted ; and 
everything in the shape of fermented liquors should still be most 
rigorously abstained from. 

After puberty the same general rules should be kept in view ; 
though in most instances it will be almost impossible at this 
period to prevent improper things from being taken. A few of 
the worst however, may yet be avoided, viz., sugar, low farinaceous 
matters, and fermented liquors. In middle and advanced age, the 
habits of life are formed, and men, according to the old proverb, 
have become fook or physicians. The wise, while op’^iressed by 
their daily labours, i^ifavourable perhaps to health, will still live 

* 1 have long considered the green principle of plants almost essential to 
health, especially in certain affections of the hepatic system. Perhaps the 
newest representative of this principle among medicinal substances is the ex¬ 
tract of taraxacum, when prepared without heat. A little of such prepared 
extract, may be often mixed with the food of children with advantage, when 
the hepatic system in particular is deranged. 
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strictly according to rule; will avoid improper food and wine; 
will shun the absurd practice of dining at late hours, when the 
stomach, like the body and mind, has become fatigued and 
unfit for active duty; will clothe warmly; will, if circumstances 
permit, reside chiefly in the country, and change their resi¬ 
dence frequently. Those who have stated holidoys should take 
a trip, perhaps to another clime; and under the influence of 
warm,weather, and constant change, it is surprising what liberties 
may be sometimes taken with regard to diet. Thus I haveknown 
dyspeptic individuals, who in the winter in this climate would have 
been nearly poisoned by the use of sour fruits and wines, almost 
live on these articles while travelling on the continent; and appa¬ 
rently with impunity. This fact is not mentioned for Ibe sake of 
recommending its adoption. Too great liberties should not be 
taken in these respects; since there cannot be a doubt that the 
benefit of the change of air, &c., is in some degree diminished by 
such innovations. 

To enter further into this part of the subject is unnecessary 
here. The present volume is chiefly devoted to the attention of 
strumous dyspepsia in all its multiform conditions; and those who 
are interested in the matter are referred to its pages for details. 

We have often mentioned gout and struma in connexion, and it 
remains, before we close, to make a few remarks on the apparent 
relations of these two diseases. 

Gout and struma we hold to be both affections, chiefly involving 
the albuminous elements of Uie body. In both diseases the albu¬ 
minous principles, though to a certain extent organized, are not 
raised to the healthy standard, so as to be fitted for t^propriation 
by the living body. In some instances also, particularly in 
struma, the imperfect albuminous principles perhaps possess a low 
independent vitality. Instead therefore of becoming component 
parts of the living body, they either form separate growths, or are 
deposited as extraneous bodies; and thuo by interfering with 
organic operations, give occasion to the diseases we call struma 
and gout. So far, in general terms, struma and gout may be sup¬ 
posed to resemble each other in their character and origin; but 
gout may be considered to differ from struma in the following 
respects: 
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We have elsewhere observed, that living organized matters are 
rarely separated from a healthy body as excrements;—that a 
distinct ftinotion exists which we have called the disorganizing 
function ;—and that this function operates by denuding the matters 
to be excreted of their vitality, which is retained; and separating 
the excrementitious matters in the form of common chemical 
compounds. Now in gout this function is more or less perfect; 
the ^buminous matters being separated in the form of lithic acid, 
or of some of its compounds : while in struma it is much im¬ 
paired or altogether ceases to be efficient; ^and instead of disor¬ 
ganized materials, albuminous matters, (perhaps in some cases, 
as we have said, possessing a low independent vitality,) are sepa¬ 
rated. Gout, therefore, according to this view, may be considered 
as a step in the same general direction as struma, but not so far 
advanced. "* 

Gout and struma in different instances, co-exist, not only in 
every possible degree, but in every possible state of admixture. 
In gouty subjects, the more or less disorganized matters are throw n 
on certain textures in parts of the system remote from the centre 
of circulation, where they excite infiammation and produce the 
phenomena of gout. At other times they are eliminated by the 
kidneys in the form of gravel, &c. When struma prevails, on the 
contrary, the half-organized matters, from their greater affinity to 
living products, are more apt to attach themselves to vital organs 
than to the extremities ; and thus constitute the multiform and 
dangerous varieties of misplaced and atonic gout. 

Such, we conceive, are the relations between gouty and stru¬ 
mous diseases—diseases which perhaps mag be found separate 
in their purs forms; but which in most instances exist together. 
In such complications, when gout prevails, struma is usually less 
marked; on the contrary, when struma prevails, gout assumes its 
most dangerous and unmanageable forms. , 

Nearly the same remarks are applicable to rheumatism ; but 
rheumatism being ail induced disease, attacks all alike. In its 
pure form, however, it chiefly attacks the healthy only ; while 
strumous individuals, under the same circumstances, are apt to get 
what is termed rheumatic gout. 
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CHAPTER IV. 


GENERAL OBSERVATIONS ON THE PATHOLOGY OF OLEAGINOUS 

X ■ 

ASSIMILATION AN* SECRETION. 

Although the oleaginous aliments and tissues, whether viewed 
with reference to health or to disease, do not occupy the pro¬ 
minent place of the saccharine and albuminous aliments and 
tissues; yet as all the more perfect animals involve^tho oleagi¬ 
nous principle, we may conclude that its presence contributes 
in some way to the welfare, if not to the very existence, of the 
animal economy. Moreover, if this inference be taken for 
granted, we may also infer, that like the other great staminal 
principles, the assimilation of the oleaginous principle, both pri¬ 
mary and secondary, is not only liable to be deranged; but to give 
occasion to various secondary diseases. Now such derangements 
and secondary diseases (of the nature of which, .we^li;;iu|t confess at 
the outeet, we know much less than we ought to constitute 

the principal subject of the present inquiry. 

The peculiar affections which we shall select us resulting from 
deranged assimilation of the oleaginous principle are— Section a, 
certain affections connected with an exce»sivg and deficient quan¬ 
tity of oleaginous matters in the system; obesity and leanness: 
and Section 5, certeun affections connected with the mal-assimila- 
tion of the oleaginous principle^ and producing d^eangements in 
of the principle; of which, as a>||jprtiQ](>Jjii9^^ 
the history of Biliary cdiiSDredipstSi fit goB stones. 
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Section a.—Of Obesity and Leanness. 

The natural law of the deposition of fat varies considerably at 
different ages, and in the different sexes. In children and in 
females, especially in early ago, the chief seat of the fatty deposits 
is in the cellular texture immediately under the skin. During 
adolescence, the fat has a tendency to disappear from this situa¬ 
tion ; but, about the middle age, it frequently becomes again de¬ 
posited no't only in the subcutaneous tissues; but also in £he 
neighbourhood of certain internal viscera. In a perfectly healthy 
individual, however, no abnormal deposition of fat can be supposed 
to take place, at any age, or in any locality; provided tbe natural 
appetites and muscular powers be regulated as they ought. When¬ 
ever, therefore, we see an individual unnaturally fat or lean, we 
may safely conclude that an error exists somewhere ; and that such 
an individual either inherits a propensity to disease, or is produc¬ 
ing for himself such a propensity. The chief circumstances which 
seem to concur in producing derangements of the oleaginous assi¬ 
milation are the following: 

First, an inherited tendency. No one can doubt that certain 
families have a natural tendency to obesity, which can be often 
traced through many successive generations. It is curious also to 
observe how this tendency is varied in different families, and even 
in different indiyiduals of the same family. Thus in one family 
we see the c^^e|i or females possess a striking tendency to em.' 
honpoint 'f wllilg^e male adults, particularly in advanced age, are 
as remarkable for their leanness. In another family, directly the 
reverse may be observed, and the children or females are lean, 
diseased, .and squalid; while the middle-aged adults ard conspicu¬ 
ous for4^eir obesity. , These, and other variations which might be 
named, doubtless indicate deviations from the normal state of 
health, which, if carefully studied, might throw no small light on 
the nature of many hereditary affections, at present but little 
known, ’ ;• 

Other ciroumsteno^^ which seem to exert considerable in- 
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fluenoe on the deposition of fat, are clitnate and locality. The 
inhabitants of low swampy situations in temperate climates are 
usually remarkable for their bulky flabbiness and propensity to 
corpulence; while the inhabitants of very hot, and of very cold 
climates, as well as the inhabitants of mountainous regions, have 
perhaps less tendency to obesity.* There is this remarkable dif¬ 
ference, however, between the inhabitants of hot and of cold cli¬ 
mates^; the inhabitants of hot climates can scarcely become fat 
without becoming otherwise diseased; while the inhabitants of cold 
climates seem not only to derive protection from the influence of 
the external cold, by tlie layer of fat with which their bo lies may 
become enveloped; but the supei'fluous carbon of the fat, by com¬ 
bining with oxygen, during the secondary assimilating processes, 
has, with some reason, been supposed to contribute to the produc¬ 
tion of animal heat. Many beautiful provisions illustrative of these 
observations might be pointed out, did our time and subject per¬ 
mit ; we pass on, however, to the consideration of diet and exercise, 
two other very important circumstances influencing the deposition 
of fat in animals. 

Healthy individuals who spend their time in sleep, and in 
bodily and mental indolence, and who partake largely of fat and 
luxuriant food, and of ale or other strong malt liquors, have at 
all ages a tendency to become corpulent. This tendency to be¬ 
come corpulent, however, is usually most remarkable about the 

* The reader is desired to observe that the natural tendency is to be here 
understood, such as it exists (or ought to exist) in civilised society. • Bodily 
and mental indolence and overfeeding will induce obesity eveiywhere, and in 
hot climates, perhaps, even sooner than in cold; of which innumerable dis¬ 
gusting instances are given by travellers among the savages bV Africa. As 
stated, however, in the text, there is reason to believe, that corpulence dege¬ 
nerates into disease, sooner in warm, than in cold climates; particularly in 
Buropeans. On the other hand, although there appears to be naturally litde 
tendency to 'corpulence in cold climates; but even to ManxiesB, on liccount 
of the scantiness, and the labour of procuring food; yet mank^pd, in a 
savage state, like mere animals, as the Exqmmaux, Tor example, s ometim es 
become fat in cold climates. In these instances tha fat appears to serve the 
useful purpose, by its feeble conducting powers,^«f ’fusing the retention of 
the animal heat; and thus of mitigating the eflfects di the external cold. 
Perhaps, also, as stated in the text, by comb^nug with oxygen, the carbon or 
the fat may, in some way. even contribute to the development of heat. 
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middle period of life, when it is apt to terminate in gout, or some 
still more formidable disease; particularly if the individual per¬ 
sists in his indolent and luxurious habits. It is by the practical 
application of these well-known facts, that animals are fattened 
for domestic use, and the rationale of the process is sufficiently 
obvious; as is also the rationale of certain refinements of cruelty, 
said to bo practised in the fattening of particular animals ; as, for 
instance, in the fattening of geese, in which the poor animals 
are immoveably fixed in a high temperature, and crammed till 
dieir livers become diseased. * We have alluded above to the 
influence of temperature with reference t<l corpulence; and we 
may now further observe, that as regards diet, temperature, even 
in the same? climate, is a point of considerable importance ; add 
on a hot day in summer, most individuals would turn with dis¬ 
gust from the fat roast beef, pnd the greasy mince pies, which 
they would relish at Christmas. Nature has furnished ample 
supplies of food appropriate for all climes and seasons; and when 
the dietary thus beneficially provided is violated, as, for instance, 
when large quantities of fatty matter are taken in warm climates 
or seasons, they invariably produce derangements more especially 
of the liver; and the transgressor is sure to be punished for his 
temerity. 

Such are the most prominent circumstances which favour a 
tendency to obesity in healthy individuals; there are, however, 
many instances of obesity which cannot be referred to any of 
these causes, and in which the tendency must in part be con¬ 
sidered aa disease. Thus I have seen individuals (chiefly middle 
aged females) oppressed with fat, whose habits with regard to 
eating and drinking were very moderate ; and who took as much 
exercise as most people of their age. Such individuals, to use 
their common expression, would grow fat on bread and water— 
an expression apparently not exaggerated. In cases of tliis kind it is 
impossible to suppose that all is right; and the primafy organs 

* It is probable that in ffiis and many similar instances the poor animals 
sometimes have their revenge. Indolent and dyspeptic individuals who 
partake of these diseased and poisonous productions can scarcely be 80 p> 
posed in all instances to assimilate them; and consequently run considerable 
nsk in inoculating and convertiog their own livers or other organs into a 
similar mass of disease. 
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of assimilation must either convert the greater part of the aliments 
taken into fatty matter; or the secondary organs of assimilation, 
from imperfect or suspended action, must fail to do their duty, 
and thus allow the fat to accumulate. It is probable that both 
these circumstances co-exist; and that in such cases the second¬ 
ary assimilating processes arc very imperfectly performed. In 
corroboration of which remark, it may be mentioned, that I have 
generally observed such unnaturally fat individuals die pre¬ 
maturely of organic disease, in which the liver appeared to be 
particularly involved. I have also several times seen such an 
unnatural tendency to obesity connected with diabetes, as for¬ 
merly mentioned. 

'' The term leanness, as here understood, implies a siniple absence 
of fat; and is not to bo confounded with thinness and emaciation 
—terms expressing in different degrees the absence, not only of 
fat, but also of the gelatinous and albuminous tissues. Lean¬ 
ness, like obesity, when extreme, and when it cannot be referred 
to a satisfactory cause, must be accounted a disease. In such 
cases, leanness is usually accompanied by more or less of thin¬ 
ness or emaciation—states of the system which, if not expli¬ 
cable on obvious principles, must almost always be considered as 
morbid. 

Leanness, like obesity, depends cither on predisposing or on 
exciting causes. That some individuals have a natural tendency 
to leanness as others have to obesity, there cannot be a doubt. 
Moreover, such tendency to leanness often runs in families, and 
oven descends through several generations. The exciting causes 
of leanness, like those of obesity, may be considered under the 
heads of climate or locality; and diet and exercise. I know of 
no climate or locality, the inhabitants of which are naturally 
lean; except the inhabitants of mountainous regions may be 
said to be so. Leanness, more than from any other causes, re¬ 
sults fronf deficient or innutritions diet; from the free use of acid 
liquors, as cider, «Ssc.; from excessive bodily and mental activity; 
and from a variety of affections capable of deranging or suspend¬ 
ing the primary assimilating processes, and thus of cutting off 
the supplies; the nioduts operandi of all which, and particu¬ 
larly of deficient and innutritions diet, and pf excessive bodily ex¬ 
ercise, is sufficiently obvious. 
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Anotlier cause of leanness may consist in a natural imperfec¬ 
tion of the faculty of assimilating the oleaginous principle; or, 
as just stated, such imperfection may be induced by a variety 
of circumstances. This incapacity of assimilating oleaginous 
matters shows itself in a variety of ways. Thus there are some 
individuals whose stomachs will not tolerate the least portion of 
fatty matters; there are others, who, though the stomach may 
tolerate fat, never fail to subsequently suffer from itsk use, by 
what is called bilious derangement. Such individuals are usually 
lean. On the other hand, there are individuals whose stomach 
will bear any quantity of fat with impunity,* and who yet remain 
lean; or certainly, at least, do not become fat; however freely 
they may jfartake of oleaginous matters. These three conditiohs 
of the system undoubtedly depend on very different causes. The 
two first conditions, in particular, most usually occur in indi¬ 
viduals of an anxious and nervous character; of great mental 
susceptibility and activity; and who, moreover, have suffered 
much mental affliction, real or imaginary. The first form, in 
particular, viz. the total incapacity of taking oleaginous matter 
in any state, I have once or twice seen connected witli cerebral 
disease, which has subsequently proved fatal. In spare indi¬ 
viduals, who take fat with impunity, the fat is either not assimi¬ 
lated at all, and passes through the bowels unchanged, as in many 
strumous individuals; or if the fat bo primarily assimilated, the 
secondary functions dispose of it as fast as it is deposited, so as to 
prevent its accumulation. This latter more particularly occurs in 
healthy individuals who take much exercise, or are mentally 
worried; and who under no system of diet whatever, would be¬ 
come fat. As a general rule, perhaps, it may be finally stated 
that obesity is connected with haemotrophy, and leanness with 
anmmotrophy; but the preceding remarks will show that though 
this rule may be true in extreme instances, yet that, under 
the common circumstances in which mankind is placed in 
a state of civilization,, there are numerous apparent exceptions 
to it. * 

Although the oleaginous principle, from what has been olse- 

• It is a popular notion that frequent bleedings ,favour obesity; and per¬ 
haps, by conducing to bodily and mental inactivity, it may do so within cer. 
tain limits. 
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whore, as well as above, stated, seems to be less subjected to 
change in the primary assimilating organs than either of the other 
great alimentary principles, so that it is doubtful whether it be 
converted by the mere action of the stomach, &c., into albu¬ 
minous matters; yet the case is very different with, respect to the 
operations of the secondary assimilating processes on this prin¬ 
ciple. In those important secondary assimilating processes, for 
instanoe,jxrhich are constantly going on in all organized beings, and 
which cannot cease for a moment without the destruction of the 
being, the oleaginous principle obviously plays a very important 
part. Thus in febrilb and other diseases, in which the primary 
assimiladug processes are often entirely suspended, the rapid dis¬ 
appearance of fatty and other matters from the system, and the 
consequent general emaciation produced, not only show that the 
secondary assimilating processes ,are even more active than in 
health; but that tlie fatty matter, in common with the other 
matters, is somehow appropriated to the purposes of the economy. 
The same appears from the phenomena of hibernating animals, 
which may be almost said to live on their fat during their dor¬ 
mant state. The exact changes which the fat undergoes during 
these secondary assimilating processes arc unknown; but in 
whatever these changes consist, they are probably essential to the 
existence of organic hfo ; and therefore of first-rate importance. 
That the production of animal heat is the only use of the fat thus 
disposed of, as recently stated, I do not believe, for reasons else¬ 
where stated. 

That the oleaginous principle, as laid up in the great reser¬ 
voirs in which it is deposited in animals, partakes less of the 
characters of a living organized substance than either of the 
other constituents of which their bodies arc composed, cannot be 
doubted; yet that fat, or some nearly alhed principle, admits of 
the highest degree of organization of which matter is perhaps 
capable, itf evident from the large proportion into which it enters 
in the nervous and cerebral tissues; one fourth, at least, of the 
solid matters composing which tissues is said to consist of olea¬ 
ginous principles. With the oleaginous principles ore associated 
an unusually largo proportion of phosphorus and other inW" 
dental mineral matters; the use of which, as well as their states 
of combination, are absolutely unknown to us. The proportion of 
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ihe nervous and cerebral masses to the other soft parts of animals 
is comparatively small, but of course is different in different ani¬ 
mals ; as a general rule, the proportion is the greatest in the 
more perfect animals, in whom the brain and nervous system are 
the largest. Moreover, as the quantity of fatty matter in animals 
seems to bear an inverse relation to the quantity of bodily and 
mental, *. e. of nervous activity ; * can the leanness proverbially 
produced by nervous activity be referred to the more rapid con¬ 
sumption, and consequent renovation from Uio olcaginouS prin¬ 
ciple, of the general mass of nervous matter ? b’urther, is not 
extra-consumption of the nervous matter amended by the presence 
of a larger proportion of phosphorus in the urine ? And cannot 
the occasicJnal appearance of a large proportion of the earthy phos¬ 
phates in the urine be referred to the same operations ? t 

We have made these remarl|s for the sake of bringing together 
under one point of view the little we know of the general phy¬ 
siology, and particularly of the assimilation, of the oleaginous 
principle. They are acknowledged to be very imperfect i but the 
remarks, incomplete as they are, may have the effect of drawing 
the attention of others to tlio subject; we shall, moreover, have 
occasion to refer to some of tlicm in subsequent parts of this 
volume. 

Although obesity and leanness may, as we have seen, become 
of themselves diseases; yet in all their common modes of ex¬ 
istence they are ratlier to bo considered as symptoms only. A 
formal account of the treatment of obesity and leanness, therefore, 
is not necessary; and they much more naturally fall to be con¬ 
sidered in connexion with those peculiar conditions of the system 
to which they usually belong as symptoms. 

* The reader will observe that the term nervous is to be here taken in its 
most comprehensive sense; that is, as including all vital aents, from the 
lowest automatic, to the highest mental and abstract; every one of which 
acts is equally accomplished through the medium of different forms of or¬ 
ganized nervous matter. , 

1* Since the last edition of this work was published. Dr. Bence Jones has 
partially invest^ated some of these points. The general results of his elabo¬ 
rate inquiry will be found at the end of the next chapter. 
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Section b. —Of Cholesterine and its deposites. 

As an illustration of the Pathology of the oleaginous principle, 
we shall briefly consider the phenomena and symptoms of that 
condition of the hepatic system terminating in the formation of 
biliary concretions; as well as the secondary symptoms arising 
from the presence of ^ich concretions. 

The existence of biliary concretions, and consequently the part 
th^y perform in the production of disease, seems to> have been 
unknown to the ancients; and it was not until anatomy began to 
be practically studied in the seventeenth century, that their ex¬ 
istence and connexion with disease appear to have been distinctly 
recognised. * After their discovery, their pathology attracted 
considerable attention; but their chemical composition and rela¬ 
tions remained unknown till towards the middle of the last cen¬ 
tury ; when the celebrated Haller, I believe, first pointed out the 
nature and some of the properties of the peculiar substance of 
which gall stones usually consist. This substance was subsequently 
examined by others, and particularly by Fouroroy, who confounded 
it with the principle he named Adipocere, At a later period, 
Chevreul took up the inquiry, and, after determining it to bo a 
principle sui generis, gave it the name it now generally bears, viz. 
Cholesterine, 

Although cholesterine forms the most usual and abundant in¬ 
gredient of biliary concretions, yet, as we shall show hereafter, 
these concretions sometimes consist of other ingredients. The 
subject, however, has not been studied as it deserves; so that we 
can neither point out the pathological relations of the different 
species of poncretion, nor even of cholesterine itself, so clearly as 
could be wished. Indeed, beyond the mere mechanical symptoms 
and effects produced by these conoretiond^ we know but little; 
apd as the little we do know will appear to the greatest (dlvantage 

* Previoualy to this period, if recognised at all, gall stones app^ to have 
been confotmded wifii the intestinal concretions called by the general term 
BesQwn, 
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by way of inference from the phenomena; wo shall in the first 
place briefly state the pathological history and symptoms of biliary 
concretions. 

Biliary concretions are most usually found in the gall bladder, 
or in the common duct communicating with the intestine. They 
are not, however, confined to these localities, but have been 
met with in almost every situation to which the bile has access ; 
as for instance, in the cystic duct; in the hepatic and biliary 
ducts, and their ramifications; in various parts of the inteeftines; 
&c. Their more frequent appearance in the gall bladder has 
been accounted for from the longer sojourn and stagnated state 
in which the bile exists in that receptacle; but when wo consider 
that the existence of concretions in the gall bladder constitutes 
the exception rather than the rule; and that their occasional oc« 
currence in the minute ramifications of the bile ducts, can only 
be explained on the supposition that the biliary principles of 
which they are formed are in an unnatural and isolated state; we 
may probably infer, with tolerable certainty, that wherever gall 
stones exist, the properties of the bile, and consequently the 
functions of the liver, deviate from the state of health. More¬ 
over, we may generally infer, that when gall stones are found in 
the intestines, their nuclei at least have been formed in the gall 
bladder. More frequently, however, on such occasions, the gall 
stones have had the appearance of being entirely formed in the 
gall bladder; froni whence they have passed to the intestines, either 
through the expanded common duct, or through an ulcerated 
opening, in a manner to be presently explained. 

The symptoms produced by biliary concretions, may bo divided 
into primary and secondary. By primary symptoms are meant 
those derangements of the health, and more especially of the 
liver, which give occasion to the formation of gall stones; under 
the head of secondary symptoms are included all those derange¬ 
ments connected with, or arising from, the mechanical irritation 
they produce. 

The primary symptoms accompanying the formation of gall 
stones, and dependent on their general pathology, are, as we have 
said, very imperfectly understood; and if any symptoms pecu¬ 
liarly characteristio of such a state of the system exist, they have 
been hitherto overlooked; or confounded with the symptoms of 
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Other derangements. On this part of onr subject, therefore, we 
have little to offer ; and the few remarks to be made will be ad¬ 
vantageously deferred till we have entered more fully into their 
history. 

The secondary symptoms produced by gall stones actually 
formed, differ exceedingly according to their locality, magnitude, 
and a variety of other circumstances; as the following observa¬ 
tions will show. 

Vn'Sess of unusual magnitude, gall stones give very little un¬ 
easiness when quiescent in the gall bladder; and when they do 
not obstruct the passage of the bile from that receptacle. Hence 
gall stones are often found in the gall bladder after death, the 
presence of which had never been suspected during the lifetime of 
the patient. When of unusual size, or when a great number of 
them exist in the gall bladder, parents sometimes complain of a 
sense of uneasiness in the region of the organ; the functions 
of the stomach and bowels ore more or less deranged; the mo¬ 
tions become deficient in bile; and the eyes and general coun¬ 
tenance slightly jaundiced ; sometimes there is a sense of fulness 
and tenderness in the epigastrium; accompanied by an uneasiness 
in the region of the liver, which extends through to the right 
shoulder blade, and occasionally affects more or less the whole 
of the right side of the abdomen, and even the right arm. This 
uneasiness is apt to be increased by certain movements of the 
body; or by a deep inspiration. When the cencretions ore very 
large, or obstruct the passage of the bile so as to cause distension 
of the gall bladder, the distended organ can in thin persons be 
sometimes distinctly felt. The constitutional symptoms attendant 
on the presence of gall stones, and resulting either from their 
mechanical irritation or from the peculiar diathesfs producing 
them, or most likely from both causes, are, in different in^viduals, 
and under different circumstances, very various and anomalous. 
Sometimes the. bmn and nervous system in general are particu¬ 
larly affected, and there is headache, vertigq, convulsive starting, 
oramp, &o.; the spirits also are unusually depressed; and there 
is complete hypochondriasis. At other times the assimilating 
orgaiMi more especially suffer; and in connexion with a greater 
< or less degree of the nervous symptoms, there is obstinate dys- 
pepda, particularly mmrked by great acidity of the stomach; mid 
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a colicky, irregular condition of the bowels. There is frequently 
congestion of the abdominal viscera, with a tendency to heemoiv 
rhois; and in females the catamenia are apt to become disor¬ 
dered, being either in excess, or in the opposite extreme, or even 
altogether suppressed. The urinary organs often become more 
particularly involved : the urine is not only loaded with bile, but 
is occasionally serous; or deposits large quantities of lithic acid 
gravel, &o. The bladder often participates in the derangement, 
becomes highly irritable, and its inner membrane throws off much 
mucus; at other times the mucous membrane is but little af¬ 
fected, and the urine is limpid and colouiless, and voided in in¬ 
ordinate quantity. 1 have seen several instances of biliary con¬ 
cretion, in*which the urinary derangements have become so pro¬ 
minent as to exclude the other symptoms; so that the true nature 
of the disease has been overlooked. Thus many years ago I 
attended a patient for a supposed urinary affection which disap¬ 
peared after an attack of gall stones, the existence of which had 
not been suspected. In this case the urine was copious, almost 
limpid, and constantly serous; there was considerable irritation 
of the bladder, particularly towards the morning; a dull uneasy 
sensation was also felt shout the region of the kidneys, and the 
functions of the stomach and bowels were much disturbed. AU 
these and other symptoms, however, apparently indicating renal 
affection, to my surprise, either left or ceased to trouble my patient 
after a severe attack of jaundice, accompanied by the passage of 
gall stones. In this case, a great tendency to disease, if not actual 
incipient disease of the kidneys, was excited, or perhaps produced, 
by a remote mechanical irritant. Nor can there be any reason to 
doubt, that if this exciting cause had not been removed, the disease 
of the kidneys would have become confirmed and taken its usual 
course. I am unable to state whether the urine entirely recovered 
its healthy condition, or having recovered its healthy condition, 
whether it still retains such condition; but tjie pati^t, now far 
advanced.in years, i^ alive, and apparently well. Such are the 
symptoms most commonly accompanying the presence of concre¬ 
tions in the gall bladder. During tbe passage of these concretions 
ftom the gall bladder to the intestines, another and much more 
formidable train of symptoms is usually produced, which we have 
in the next place to consider. 
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The symptoms produced by the passage of gall stones &om the 
gall bladder are generally sudden in their invasion : severe boUi 
in kind and degree ; and for the most part assume the paroxysmal 
form. The attacks usually commence two or three hours after 
eating, with uneasiness and pain in the region of the gall bladder, 
which rapidly mcrease, and at length become so excruciating that 
the patient is almost bent double; or rolls about the room in 
agony; or sometimes falls into a state of syncope. The pain is 
usualfy somewhat mitigated by pressure; hence the hands g.re in¬ 
stinctively and forcibly applied to the epigastrium. To this severe 
state of Bufieiing, therb is superadded the most distressing nausea 
and tendency to vomiting; and the matters ejected are intensely 
add or bitter. The stomach and bowels are distended* with flatu* 
leuce, which sometimes produces painful cholic; there is usually 
a tendency to constipation; and tl^e motions, whether naturally or 
artilicially produced, on account of the obstruction of the biliary 
secretion, are always clay-coloured and deficient in bile. The 
paroxysms are of uncertain duration; sometimes lasting for a few 
hours only, at other times extending over several days, with in¬ 
tervals of comparative remission from suffering; but in almost all 
instances, especially when the attacks last for a considerable time 
or are unusually severe, or repeatedly occur at short intervals, the 
system becomes surcharged with bile; and there is either com¬ 
plete jaundice, or the eyes at least assume a yellowish tinge. The 
urine also becomes scanty, and loaded with bile ; and occasionally 
there is considerable irritation about the bladder. During the 
whole of this time the pulse is scarcely affected, and there is no 
fever; except in violent and protracted cases, when the tongue 
becomes loaded; there is loss of flesh and strength; and epi¬ 
gastric region becomes tender to the touch, showing fncipieht in¬ 
flammatory action. In favourable cases the attacks usually ter¬ 
minate aa suddenly as they began, the moment the gall stone 
has escaped into the intestines; and if there be no repetition of 
the paroxysm, the patient speedily recovers his former health and 
spizits. 

Biiiiury concretions, from the mechanical initation they produce 
give occasion to various forms of organic derangement or 
disease. Of such effects, innumerable instances are related by 
different authors; but the following are among the most usual and 
remarkable: 
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Perhaps one of the most frequent, as well as fhvonrable effects 
produced by biliary calculi, is dilatation of the biliary, and pard- 
oularly of the common duct; by which not only the exit of con¬ 
cretions already formed, but of those that may be formed here¬ 
after, is promoted; and thus much of the suffering which would 
have been induced by them, is consequently prevented. When we 
consider the small size of the common duct in its healthy state, 
the extent to which its dilatation is sometimes carried seems almost 
incredible, were the facts not well authenticated. Thus the cele¬ 
brated Morgagni relates a case in which he found the diameter of 
the common duct dilated to nearly two fingers' breadth; and many 
instances ore recorded, in which the duct has been found large 
enough to admit the finger. Another effect of biliary concretiods, 
which proves speedily fatal, is rupture of the gall bladder. In 
such instances, the passage of, the bile has been observed to he 
completely obstructed by the gall stone ; and the bile, by accumu¬ 
lating in the gall bladder, has caused this organ to become so dis¬ 
tended, that its coats have suddenly given way; generally daring 
a severe fit of vomiting. Other effects produced by gall stones, 
particularly when of large size, or very numerous, are infiamma- 
tion and ulceration, not only of the gall bladder and its ap¬ 
pendages, but of contiguous viscera. On such occasions, adhe¬ 
sions occasionally take place between the gall bladder or its 
ducts, and different internal cavities ; or sometimes even be¬ 
tween the gall bladder and the external parietes of the abdo¬ 
men. These adhesions favour the exit of the concretions; which 
gradually make their way by an ulcerative process through the 
adhering parts, and thus finally escape into the stomach, colon, 
cavity^f the abdomen, &c.; or even occasionally at the ex- 
temalrsurfacd of the body, through openings in the epigastrium, 
the umbilicus, &c.; instances of all which, as well as of other 
remarkable escapes of biliary concretions, are mentioned by dif¬ 
ferent authors. ■* 

Nor are these the „only secondary effects produced by biliary 
concretions; for in some instances, when they have left the gaU 
bladder and passed into the intestines, by subsequently obstruct¬ 
ing and otherwise interfering with the functions of this canal, they 
've occasion to many distressing symptoms. When of small, or 
~ oderate size, they produce little inconvenience during thdr 
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passage down the canal, besides temporary constipation, colic, 
tenesmus, &o.; but when of large size, they sometimes lodge in 
varions parts; particularly in the caecum, or in the sig^moid 
flexure of the colon, or in the rectum, where they cause ob¬ 
struction, terminating in inflammation, &c., and thus not only 
endanger, but even destroy the life of the patient. Instances are 
also recorded in which biliary concretions impacted in the caecum, 
&o., have produced ulceration, .and been discharged externally. 

Causes .—The general pathology and peculiar conditions of 
the system predisposing to, or inducing the formation of biliary 
concretions, have, arf^ already stated, been imperfectly studied, 
and consequently are not well understood. The little that is 
kfiown, chiefly applies to the variety of concretion consisting of 
cholesterine, to wMoh, therefore, our observations will be princi¬ 
pally directed. , 

That cholesterine is connected with the oleaginous principle is 
evident from its chemical properties and composition; indeed it 
contains a larger proportion of carbon than any known crystal- 
lisable solid in which likewise both oxygen and hydrogen exist. 
Cholesterine, as formerly noticed, is said to be an ingredient of 
healthy bile, as the lithic acid is of the urine; and like the Mthic 
acid, in the healthy condition of that secretion, seems to be re¬ 
tained in a state of solution. The nature of this state of solutiom 
however, is not known; but in certain diseases it appears to bo 
imperfect or deranged, and the cholesterine, set free from its 
solvent, becomes developed in its pure and crystallised form, and 
thus gives occasion to biliary concretions; precisely as in certain 
conditions of the system, the lithic acid is set free and gives occa¬ 
sion to urinary concretions. Cholesterine also, like lithic acid, is 
found in places remote from the organ where it is supposed to be 
principally developed; as, for instance, in cavities and cysts 
in various parts of the body, the contents of which have been 
long pent'up and retained in a passive state. In such cases, the 
cholesterine has been probably developed^ on the spot from the 
oleaginous principle; and not formed in, or by, the agency of 
the hepatic system—a circumstance which seems to throw light on 
the^development of this principle in the liver itself. ^ ' 

j ^P^aiy concretions are of very rare ocourrenoo before 
o^|i||berty; and indeed are seldom met with before the 
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decline of life. They are so much more common in females than 
iu maleSj that we sometimes see four or five oases in women, for 
one in men. They occur most frequently in corpulent individuals 
who live fully, take but little exercise, and spend much of their 
time in sleep. Such habits, together, perhaps, with a peculiar 
predisposition to derangements of the assimilating processes, 
favour dyspepsia in all its forms; and particularly a torpid and 
congested condition of the hepatic system. It has been supjposed 
that those who more particularly suffer from lithic acid deposites, 
are less liable to biliary concretions; but were I to judge from 
my own experience, I should say that thil opinion is not well 
founded; and that the two states of disease often go together. 
Indeed, I have seen few cases of biliary concretions, in which the 
urinary organs have not in some way been seriously deranged. 
The popular notion, that urinary calculi are more frequent in men, 
and biliary concretions in women, on which the above opinion 
seems to be founded, probably arises more from accidental cir¬ 
cumstances than reality. The reasons why women are less subject 
to urinary calculi than men, are obviously mechanical; and have 
no reference to the firequency or infrequency of the calculous 
diathesis. For even supposing the tendency to calculous deposites 
in the two sexes to be the same, the reasonable inference must be, 
that men will be much more likely to suffer fi*om stone in the 
bladder, than women. While, therefore, it must be admitted that 
women are more subject to gall stones than men; this admission 
proves nothing with regard to the equally admitted fact, that 
men are more liable to urinary concretions than women; because 
this latter fact can be otherwise satisfactorily explained; even 
supposing the tendencies to urinary derangements in the tiiro 
sexes to be equal. The real question is, whether women, were 
they not thus favoured by natural conformation, would not be 
more subject than men to urinary concretions, as they are ad¬ 
mitted to be to biliary concretions ? This question in tie present 
state of our knowledge cannot, and probably never will, be satis¬ 
factorily answered; but my beUei^ is, that, caieris jparibus, women 
^ould be at least as liable to urinary concretions as men. 

Biliary concretions, though occasionally, are not necessarily, 
cohnee^d widi diseased livers. Many instances occur of biliary 
in which the structure of the liver is not vittibly de- 
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ranged; while, on the other hand, innumerable cases of diseased 
liver occur, in which biliary concretions do not exist. In ibis re¬ 
spect we have another analogy between cbolesteiine and lithio acid; 
lithic acid, as we formerly stated, not being necessarily connected 
with a diseased kidney. Further, the very condition (heemotrophy) 
of the system favouring the development of lithio acid, seems also 
to favour the development of cholesterine; for, as lithio acid is 
seldom found in the antemotrophied kidney, of which the granu¬ 
lated kidney of Dr. Bright may bo considered as on extreme in¬ 
stance ; so deposites of cholesterine, I believe, are seldom found 
in the corresponding States of the hepatic system produced by the 
abuse of ardent spirits. 

‘•On the whole, then, wo may conclude that cholesterine concre¬ 
tions arise from, or are connected with, the imperfect assimilation, 
primary and secondary, of the olef^ginous principle; and a retarded 
and sluggish action of the liver—circumstances most frequently 
associated with a peculiar heemotrophied condition of the body, 
produced and aggravated by a full diet; by the use of generous 
wines and malt liquors; by muscular inactivity, and too much 
sleep; and perhaps, in some instances, by certain modifications or 
degrees of malarious influence; the effects of which on the hepatic, 
in common with the system in general, are well known. Finally, 
it is not improbable that the greater tendency of females to biliary 
concretions, arises in part from their being exposed in a greater 
degree than males to some of the predisposing, as well as of the 
exciting causes above mentioned. * 

Diagnosis .—The mere existence of biliary concretions in the 
gall bladder or elsewhere, when quiescent, can scarcely be satis¬ 
factorily inferred from any characteristic symptoms. Even when 
they produce those peculiar symptoms usually attendant on their 
passage through the ducts, &o., these symptoms are often so 
mixed up with, or masked by, other symptoms, that it is not 
easy in all instances to pronounce a decided opinion. I have 
several times known attacks of gall sto,nes confounded with 
nephritic attacks, and vice versd; so nearly, in some instances, 
do the two affections correspond with each other. When jaun- 

* I have recently seen a case of gall stones in a young and healthy man, 
in which the affection was apparently produced by chronic inflammation of 
the liver, caused by a violent concussion of that organ- 

10 
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dice appears, the liver must be involved in some way, and if the 
other symptoms favour the supposition, we may conceive the 
jaundice to depend on gall stones; but the absence of jaun¬ 
dice does not prove the absence of biliary concretions, which 
may exist without producing jaundice. Much may be learnt 
from the preceding history and general circumstances of the 
patient; and indeed, without a knowledge of these facts, wo are 
unable in the great majority of cases to arrive at satisfactory con¬ 
clusions. 

The Prognosis in biliary concretions is as uncertain and diffi¬ 
cult os the diagnosis. Innumerable instances occur, in wliich gall 
stones are found after death, the existence of which had given oc¬ 
casion to n& uneasiness, or been even suspected, during the life*of 
the individual. The mere presence of gall stones, therefore, ab¬ 
stractedly considered, cannot ,be considered dangerous. The 
danger from gall stones arises from their number or niagnitude; 
from the degree of irritation or disorganization they produce; in 
short, from the interruption or impediments they may occasion to 
the functions of life; which interruptions are sometimes so serious 
as to render gall stones one of the most formidable diseases to 
which humanity is liable. 

Treatment —The treatment of gall stones is naturally divided 
into two distinct branches, viz. the treatment having reference to 
the peculiar diathesis or constitutional symptoms causing their 
formation; and the treatment having reference to the mechanical 
or secondary effects produced by them. 

When a tendency to biliary concretions, or their actual exist¬ 
ence in the gall bladder is suspected, the following are among the 
principal means iisually recommended. The continental writers 
in general rej^robate the use of mercurial remedies in these affec¬ 
tions, principally, I believe, on the grounds, that the evil is likely 
to be increased by exciting a flow of bile, when an impediment 
to its escape exists; or that by propelling the concretions into 
the ducts, they may cause such impediment. If actual obstruc¬ 
tion of the gaU ducts exist, or if there be symptoms denoting 
organic disease of the liver, mercurial remedies must certainly 
be given with great caution, or he altogether avoided; as under 
such circumstances there can bo little doubt that they are cal¬ 
culated to do great and irreparable mischief. But when neither 
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of these circamstanoes ore present, and the affection appears to 
be purely functional, as indicated by a deranged condition of the 
bile, ratlier Uian by a deficiency of the secretion; there can be no 
objection to a cautious use of the remedy; and indeed, under such 
circumstances, I have seen more benefit derived firom mercury, 
than from all other remedies put together. To be effective, the 
remedy should be given in very small doses, for a considerable 
time, in conjunction with taraxacum, some analogous deob¬ 
struent. The effects must be carefully watched ; and if jaundice 
supervenes, the remedy may be intermitted, or conjoined with 
some sedative, as henbane or opium ; provided the cause of the 
jaundice, as it often does, depends chiefly on spasm of the ducts. 
If, however, there be reason, from the obstinacy of the" symptoms, 
or other circumstances, to suspect p&rananent mechanical obstruc¬ 
tion of the ducts, the mercury jpaust be suspended altogether, 
and thither means commonly resorted to, applied; such is the 
taraxacum before mentioned; also the alkaline carbonates, the 
muriate of ammonia, borax, the acetate of potash, Castile 
soap.* &c. To these may be added sulphuric eether, or combina¬ 
tions of this with turpentine, &o.; a class of remedies strongly 
recommended by some continental physicians, but not much em¬ 
ployed, I believe, in this country; at least, I can speak very litUo 
of their effects from my own experience. With these means, 
gentle laxatives calculated to ensure regularity both of the secret¬ 
ing and mechanical functions of the bowels, should be employed ; 
such as the Decoct, aloes comp., or, in some instances, small 
doses of castor or olive oil, manna, &c. In other instances, and 
at particular periods of the affection, a gentle coarse of the 
Cheltenham or Leamington saline waters may be recommended 
with advantage; while there are a few obstinate case^, which, after 
resisting every means we can devise in this country, will be much 
relieved by some of the continental waters; particularly those of 

* Castile soap has been particularly recommended in this affection; hut 
the good edicts of the remedy can depend only on the alkali present, which 
mil probably be more efficient given alone. YVhen we consider, also, that 
the oily principle of the soap is reduced by the process of saponification into 
a substance analogous to cholesterine, or at least capable of assuming the 
crystallised form; the propriety of adminilrteiing^soap in laige quantities be¬ 
comes still more doubtful. 
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Carlsbad. With respect, however, to the purgative class of 
remedies In general, it may he observed, that the same rule is 
applicable to them as to mercury, and for the same reasons; viz. 
that while gentle laxatives are necessary and beneficial, strong 
purgatives, by too much exciting the action of the hepatic system, 
and thus by forcing the concretions into the ducts, have often a 
tendency to increase biliary ^obstruction, rather than to re¬ 
move it. 

Whether there be any remedies possessing the power of dis¬ 
solving biliary concretions, I am unable to state. The aetherial 
and turpentine class of remedies above mentioned, were first, 
I believe, chiefly recommended on this supposition; but their 
effects in this way seem to be more than doubtful. Cholesteriffe, 
as we have stated, appears to be held in solution in healthy bile, 
by some unknoivn principle. * TJie most probable mode, therefore, 
of dissolving concretions of this substance in the gall bladder, is 
to promote a permanently healthy condition of the bile ; and thus, 
by constantly keeping the solvent principle in contact with the 
concretion, we may hope in time to gradually dissolve it; or at 
least to cause its disintegration. I mention this circumstance 
with the view of stating, that within the last few years I cannot 
help thinking that I have seen two or three instances of such 
a dissolution of gall stones under the plan of treatment men¬ 
tioned. In these instances,’ the sjunptoms of gall stones, which 
were strong, unequivocal, and of years’ duration, gradually and 
entirely subsided after a steady perseverance, for many months, 
in a gentle course of alteratives and deobstruents and my belief, 
from various circumstances, was, (particularly in one of the 
instances,) that the gall stones became either softened or dis¬ 
integrated, so as to pass away with little inconvenience to the 
patient. 

We have now to make a few remarks on the means to be adopted 
daring a paroxysm produced by the passage of gall stonSs into the 
intestines. 

The great and almost the only means of relief during severe 
paroxysms of pain from gall stones, is opium. The urgent and 
distressing vomiting usually present, prevents fluid medicines 
from staying on the stomach; hence opium is generally best ex- 
.hibited in a frill dose, in the form of a pill; either alone, or oom- 

T 
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bined with calomel, as circumstances may appear to indicate. 
In other instances, medicines of the effervescing kind, combined 
with opium, will be beneficial. The sulphuric eether variously 
associated, particularly with opium, is a favourite remedy with 
some practitioners, and occasionally the remedy apparently affords 
relief. I have seen more immediate alleviation afforded by large 
draughts of hot water, containing the carbonate of soda in solu¬ 
tion, (in the proportion of from one to two drams of the carbo¬ 
nate to a pint of water,) than by any other means. The alkali 
counteracts the distressing symptoms produced by the acidity of 
the stomach; while the hot water acts like a fomentation to the 
seat of the pain. The first portions of water are commonly 
rgected almost immediately; hut others may be repeatedly taken; 
and after some time, it will be usually found that the pain will be¬ 
come loss, and the water be retaii^sd. Another advantage of this 
plan of treatment is, that the water abates the severity of the 
retching; which is usually most severe and dangerous, when 
there is nothing present on which the stomach can react. This 
plan does not supersede the use of opium, which may be given in 
any way deemed most desirable; and in some instances, a few 
drops of laudanum may be advantageously conjoined with the 
alkaline solution, after it has been once or twice rejected. 

In connexion with the preceding internal expedients, warm 
or sedative applications in the shape of poultice, fomentation, 
&c., may be applied externally to the scat of the pain ; of such 
applications, a large and warm linseed poultice, sprinkled over 
with laudanum or camphor liniment, or a mixture of the two, 
may be adduced as an instance. On the other hand, instead of 
warm, some have strongly advocated the use of cold, expedients, 
e. g. the constant application of a bladder of pounded ice to 
the seat of pain; and a great many instances are mentioned, in 
which this mode of practice has proved successful. Bloodletting 
either genbral or local is seldom indicated ; yet if there be great 
tenderness in the region of the gall bladder, and the pulse, &c., 
denote a tendency to inflammatory action, leeching, or sometimes 
blistering, may be occasionally resorted to with great advantage. 

When the symptoms indicate that the concretions have passed 
into the intestines, laxatives, injections, &c., should be persever- 
ingly applied till they be evacuated; and as ocular evidence of 
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this fact is always desirable, directions should be given to mix 
the fteces with water, so as to separate all the portions 
miscible with that fluid. When the concretions are of large 
size, and lodge, as they sometimes do, in the intestines, 
particularly in the ceeoum, the same expedients, vmied accord¬ 
ing to circumstances, will be proper; but if the concretions get 
impacted into the rectum, or anywhere within the reach of instru¬ 
ments, mechanical aid, in addition to the other means, must be 
resorted to for their speedy removal. 

After everything that medicines can do for the patient has been 
accomplished, he should be put on a rigid’plan of diet, exercise, 
&c., with the view of preventing future attacks. With respect 
to diet, this* should consist principally of those animal, farinaceous 
and herbaceous matters, which are light and easy of digestion; but 
the oleaginous principle, in every form, should as much as possible 
be excluded; hence butter, chocolate, fat meats, &c., should be 
altogether shunned. The necessity of avoiding too much sleep, 
and indolent habits in general, should be particularly insisted 
on; hence early rising, and plenty of exercise, both on foot 
and horseback, should be recommended; and to ensure these, if 
the circumstances of the patient permit, he should be advised to 
travel; and to take the opportunity this would afford him, of 
trying the effects of one or more of the numerous continental 
mineral waters adapted to his case. 


The preceding observations apply chiefly, as we stated, to the 
most common variety of gall stones, those namely composed of 
cholesterine. 

I have seen three instances of gall stones, composed of the 
colouring matter of the bile in nearly a pure state. In each of 
these cases, the affection has been marked by great derangements 
of the assimilating organs; but in no other respect did they ap¬ 
pear to present anything in common. They all occurred in men, 
of whom two were middle-aged; the other advanced in life. In 

T 2 
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two of the instances the concretions appeared to be solitary; and 
since their expulsion there has been no sign of return for several 
years. The third case proved fatal by ulceration of the gall¬ 
bladder ; in which organ and the abscess communicating with it, a 
great number of concretions of all sizes, from that of a nut to a 
mustard-seed, and all consisting of the same substance, were 
found on examining the body after death. On the whole, from 
the little I have seen of this rare form of disease, I am disposed to 
think unfavourably of its character. 

With respect to the pathology of gall stones, composed of what 
has been culled impismted bite, dc. little is known. Nor am 
I aware that their existence can be distinguished by any peculiar 
symptoms. I mention the subject with the view of observing, 
that while I have noticed cholesterine concretions to be most 
usually associated with the appearance of lithic acid in the urine ; 
I have fancied that I have found the concretions composed of 
dark coloured inspissated biliary matter to be associated with a 
tendency to the formation of oxalic acid and to malignant disease, 
more especially of the liver. On these matters, however, I wish 
it to bo at present understood that I make no assertions; but 
simply throw out the hint for future inquirers. 

For the reasons stated at the commencement of this chapter, 
as well as for the additional reason that most of the diseases fall 
without my design, I shall not attempt to enter further, in this 
place, on the pathology of the oleaginous principle. The subject, 
however, in many points of view, is one of great importance; 
as I am satisfied, from long attention to the matter, that the 
oleaginous principle is much more deeply implicated, not only 
in the operations of organic life, but in those higher operations 
connected with the animal functions, than is commohly supposed. 
If such be the case, its pathology must be commensurate; and 
I venture to foretell that this will hereafter prove to be the case; 
and that sbme of the most formidable diseases to which animal 
existence is liable, will be found to be connected with, or to 
result from, the mal-assimilation of the oleaginous principle. 
Should no one else pursue the investigation, I may at some 
fhture time publish a few remarks on the subject; but to follow 
it out in its details, is the business of a lifetime; and as our pro- 
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fession is at present circumstanced, such an attempt can be only 
satisfactorily made during the ardour and comparative leisure of 
youth.* 

* In the short interval since this was written, the conjecture here ad¬ 
vanced has been abundantly verified. As instances, we may refer to what 
has been said on fatty degeneration of the kidney, struma, &c. But dis¬ 
eases, if possible, even more important than these, will be hereafter found 
associated with mal-assimilation of the oleaginous principle. 
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GENERAL OBSERVATIONS ON THE PATHOLOGY OF THE INCIDENTAL 
MATTERS OF ORGANIZED PRODUCTS. 

We come now to consider a formidable class of diseases, whe* 
Iher we view them with relation to the peculiar constitutional dis¬ 
orders with which they are associated; or with reference to the 
secondary diseases to which they give occasion in the urinary and 
other organs, viz. the diseases connected with, or arising from, the 
incidental matters existing in organized products. 

Those diseases we shall consider under two heads or Subspe¬ 
cies, namely,—Subspecies a. Diseases connected with insoluble 
incidental fiiatters, including the triple phosphate of magnesia 
and ammonia, and the phosphate of lime; and Subspecies b. 
Diseases connected with the soluble incidental matters, including 
soda and potash ; to which may be added, ammonia. As on a 
former occasion, however, and for similar reasons, the pheno¬ 
mena, symptoms, and causes, only, of these two Subspecies, will 
be considered under separate heads ,* the General diagnosis, pro¬ 
gnosis, and treatment of the two Subspecies, will be ‘then spoken 
of in conjunctioiL 

Before we proceed it may not bo improper to direct the atten¬ 
tion of thefreader to a fact of great importance with regard to the 
deposition of the phosphates in the urine; and which from having 
been unattended to, has given occasion to needless discussions 
and mistakes. A deposition of the phosphates in the urine does not 
necessarily imply an excess of the phosphates; any more than a 
deposition of the lithic acid denotes an excess of lithic acid in 
that secretion. We have already pointed out that a peculiar (acid) 
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condition of the urine sometimes causes a deposition of every 
particle of lithic acid in that secretion, though the quantity of 
lithic acid may be even less than natural; so with regard to the 
phosphates, a peculiar (alkalescent) condition of the urine some¬ 
times causes a complete deposition of the earthy phosphates, though 
their actual quantity may he even less than natural. 

Subspecies a. Of the diseases connected with the insoluble 
incidental matters, the triple phosjdiate of magnesia and ammo¬ 
nia, and the phosphate of lime. In a perfectly healthy condi¬ 
tion of the system, the earthy phosphates incidentally necessary 
to the existence of all organized bodies, and resulting from their 
decay or ranl-assimilation, are everywhere eliminated from flie 
economy in a state of solution. In certain constitutional diseases, 
however, the balance of the heakhy and natural affinities is broken, 
and the phosphates are deposited in the urine, and in other parts 
of the body, in the solid state; and thus give occasion to various 
distressing secondary diseases, to be now considered. The phos- 
phatic salts more especially claiming our attention at present, 
are the triple phosphate of magnesia and ammonia, and the phos¬ 
phate of lime; and os tlie constitutional symptoms as well as 
the immediate origin of these two compounds appear to be some¬ 
what different, they require a separate consideration. 

The triple phosphate of magnesia and ammonia is usually de¬ 
posited from the urine in the form of perfectly white shining 
crystals, and constitutes what is denominated white gravel; in 
contradistinction to the lithic acid crystals, which, from their 
colour, is termed red gravel. The white form of gravel some¬ 
times occurq alone, but very frequently it alternates with, or is 
accompanied by, the pale coloured lithic amorphous sediments ; 
or the amorphous variety of phosphatic sediment, to be presently 
described. 

The urine depositing the triple phosphate of magnesia and am¬ 
monia is generally pale coloured, and very slightly acescent when 
passed. For the most part also it is abundant in quantity, and 
of moderate or low specific gravity. On being exposed to ^e air 
for a short time, it gradually becomes alkalescent at the surface, 
even in some instances before it is cold ; and on such occasions a 
superficial irridescent pellicle is usually formed, which, on exami¬ 
nation, proves to be crystallised, and to consist chiefly of the 
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triple pbosphatic salt iu question. About the same time, also, 
minute crystals of the salt begin to attach themselves to the sides 
of the vessel in which the urine has stood for a short time ; and 
the urine speedily becomes alkaline and putrescent. In some 
instances the urine abounding in this salt is deep coloured, and of 
considersible specific gravity. When this salt is present in large 
quantities, the urine is occasionally alkalescent when voided. 
In such cases, the salt is sometimes deposited, before the urine is 
discharged from the bladder, and (usually enveloped in mucus) 
immediately subsides to the bottom of the vessel in which the urine 
is passed. The period of time elapsing before the urine becomes 
alkaline, enables us to form a rude estimate of tlio severity of the 
disease; that is, other things being equal, the sooner the urine be¬ 
comes alkalescent after being passed from the bladder, the more 
decided the disease. The properties of the urine will be further 
considered, when we come to speak of the deposition of the 
mixed phosphates. 

The constitutional symptoms, in well-marked instances of the 
triple phosphate deposits are characterised by what, for want of a 
better term, we must denominate nervous irritability. This nervous 
irritability is displayed in various ways, according to the idiosyn- 
cracy of the patient. In some individuals it assumes the form of 
spasm of the respiratory organs, more or less resembling asthma. 
In others, it shows itself in the form of a spasmodic or excessive 
peristaltic action of the bowels, accompanied by borborygmi and 
fiatulence; and sometimes by copious exhausting semifluid mo¬ 
tions, &c. In all instances, especially where the diathesis assumes 
a permanent character, there is more or less of a sense of debility; 
and of sinking or exhaustion ; with fatigue and pain in the back, 
on the slightest exertion. These and analogous symptoms exist 
in every possible form and degree in different insteinces. The 
severer forms of these aflections, however, generally occur only 
when the mixed phosphates are deposited ; they will, therefore, be 
considered hereafter. 

Causes.—A predisposition to this affection depending on na¬ 
tural conformation, is often innate or inherited. But whether the 
tendency be innate or acquired, the delicate and feeble are the 
most susceptible of the affection. Thus a disposition to deposit 
the triple phosphate is often present, or is easily induced, in the 
urino of those who have been long in bad heftlth; and in whom 
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the constitution may be considered as giving way, or, to use a 
common expression, breaking up. The condition of childhood 
also seems to predispose to this affection; for children in general, 
either from their natural irritability, or from the derangement of 
the digestive organs to which they are subject, are liable from the 
slightest causes to have this deposits in the urine. With respect 
to the exiting causes, these are various; but they all partake 
more or less of the reducing character. Thus causes unfavour¬ 
ably affecting the system in general, and producing what is termed 
neirvous derangement; as the depressing passions, and particu¬ 
larly mental anxiety or fear, will, in many predisposed individuals, 
cause a deposition of the triple phosphate in the urine. The same 
is also true of many articles of food and of modieino, which pro¬ 
duce a hurried secretion of the urine, and act as diuretics; such 
as the neutral salts in some instances, and particularly the Bo- 
chelle and other saline compounds, in which the acid is of vege¬ 
table origin, or destructible. So also the long-continued use or 
abuse of alkaline remedies, and of mercury, will, in irritable habits, 
produce a tendency to an excess of this salt, as well as of the 
phosphates in general; and even lead to their deposition in the 
urine. Other exciting causes will be mentioned, when we come to 
speak of tha mixed phosphates. In tlie mean time, with respect to 
the proximate cause of this form of deposite, we may be said to 
know little. That the deposition of this salt in excess is con¬ 
nected with the inordinate consumption or mal-assimilation of 
some tissue intimately connected (I do not say identical) with the 
organic system of nerves, is evident from all its pathological rela¬ 
tions ; and more especially from its extraordinary development 
during excessive activity, not of growing and increasing, but of 
common and necessary organic operations. When the triple 
phosphate is deposited in large quantity, the material of this tis¬ 
sue (probably in a modified form) is often likewise present in the 
urine in large quantity. It is usually confounded with mucus; 
but it is quite distinct from the ordinary or diseased mucus of 
the bladder, or of any of the urinary passages, that I am ac¬ 
quainted with. I have for many years been quite familiar with 
this form of animal matter; and of late I believe it has been 
noticed and described by a continental writer, who has given 
it some arbitrary appellation, which I neither remember, nor 
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am at present able to refer to; but which, as far as my me¬ 
mory serves me, has no reference to its true pathological rela¬ 
tions. 

The phosphate of linie is deposited from the urine in the form 
of an impalpable amorphous powder, which is generally white; 
though occasionally it is slightly tinged with the colouring mat¬ 
ters of the urine. The properties of the secretion depositing the 
phosphate of Ume are various. In a few instances,.. have seen 
deep coloured, acescent urine, of a specific gravity* above 1.0.30, 
and possessing all tlie sensible qualities of urine in an exalted 
degree, deposit phosphate of lime in large quantity; indeed urine 
depositing this salt is not unfrequently acescent, at least when 
pa'ssed. In the greater number of instances, the urine is rather 
pale coloured, and of moderate or low specific gravity; and the 
phosphate of lime is often so abujadant as to be deposited on ex¬ 
posing it to heat, notwithstanding its apparent acid reaction; 
which even remains after the urine has been boiled.* Urine, how¬ 
ever, abounding in the phosphate of lime generally becomes alka¬ 
lescent sooner than healthy urine. 

The constitutional symptoms accompanying the deposition of 
tlie phosphate of lime partake of the irritable character of those 
accompanying the deposition of the triple phosphate; but they 
are I believe much less strongly marked, and exhibit some 
characteristic differences. In the instances above alluded to, in 
which the urine was high coloured, and of considerable specific 
gravity, the patients were decidedly gouty ; and the deposition 
took place either during, or immediately after, an attack of gout. 
In many other instances, also, in which the urine depositing the 
phosphates has teen of low specific gravity, the patients have 
been subject to gout or rheumatism ; or have inherited a tendency 
to those affections. In these latter cases, however, there has been 
usually likewise present a peculiar cachectic state of the system, 
manifested* by cutaneous eruptions of a scaly or leprous character. 
These eruptions have appeared in various parts of the body; but 


*7016 same phenomena in a somewhat modified form take place when 
uriim containing the triple phosphate in excess is submitted to heat. As 
elsewhere stated, I was long acquainted with these phenomena, before they 
were publicly pointed out by Dr. Bird. 
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they have most frequently occupied the inner parts of the thighs 
and scrotum; and when the eruptions have been in these parts, 
there has been usually more or less of irritation about the urinary 
organs, with which the external appearance of the eruptive dis¬ 
ease appeared to alternate; that is to say, the urinary affection 
has become better, as the cutaneous affection has become worse, 
and vice versa. In all these cases the urine has abounded in the 
phosphate of lime ; and in many of them tlie patient has occa¬ 
sionally suffered from nephritic attacks produced by conditions 
formed either of the phosphate, carbonate, or oxalate of lime; 
and sometimes by a mixture of all the tbrea salts.* 

The causes predisposing to a deposition of the phosphate of 
hme seem to be generally inherited; and to consist in a peculiar 
cachectic state of the system, into which gout and struma often 
enter as elements. I have sometimes thought also, that an in¬ 
herited syphilitic taint frequently constitutes another element of 
this peculiar cachexia; at any rate, I have very often seen the 
deposition of the phosphate of lime associated with a remote, but 
obvious syphilitic taint. Long continued bad health, arising 
from bodily infirmity or mental anxiety, especially when con¬ 
joined with the other predisposing causes, seem occasionally to 
add to their intensity ; and under such strong predisposition, a va¬ 
riety of circumstances having no apparent connexion will often 
act as exciting causes. In some instances, the affection seems to 
add to their intensity; and under such strong predisposition, a 
variety of circumstances having no apparent connexion will often 
act as exciting causes. In some instances, the affection seems to 
pervade more or less, the whole system, and depositcs of phos¬ 
phate of lime take place simultaneously in many parts of the 
body. In the greater number of instances, however, the deposi¬ 
tion is determined by local causes, acting as irritants ; or exciting 
that peculiar chronic degenerating process, in certain tissues, 
which seems immediately essential to the deposition ofrthe earthy 
matter. This is, perhaps, the reason why the deposition more 
commonly takes place in the urinary and sexual organs, than 
in other parts of the system—tliese organs being more liable to 

* The oxalate, carbonate, and phosphate of lime are often intermixed, or 
appear to mei^e into each other; probably on accotmt of the relations alluded 
to in a subsequent note. 
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be abused, and to be more Ijrequeutly inoculated with morbid 
poisons than all of the rest of the body put together. A depo¬ 
sition of the phosphate of lime may perhaps take place in various 
tissues ; but that form of deposition we are now more especially 
considering, seems to be generally associated with a tissue com¬ 
mon both to the skin and to the mucous membranes. Thus the 
mucous membrane lining the bladder, the cavities of the kidney, 
prostate, &c., often throw off immense quantities of the phos¬ 
phate and carbonate of.lime; and from the mucous membrane 
of the bladder in particular, much of the phosphate of lime 
usually found in urinhry deposites is derived. The remainder is 
separated by the mucous membrane lining the cavities of the 
ki'dneys, or perhaps by tlic kidneys themselves; tie quantity 
naturally secreted by these organs being apparently liable to bo 
much augmented during tlic peculiar condition of the system 
above mentioned. I do not pretend to define at present the exact 
nature or relations of the tissue, during the mal-assimilation or 
destruction of which tlic phosphate of lime is eliminated ; but 
have no hesitation in saying that it is totally different from the 
tissue above alluded to, from which the triple phosphate is elimi¬ 
nated. The tissue from which the triple phosphate is eliminated 
appears to belong to the albuminous class ; while the tissue from 
which the phosphate of lime is eliminated seems to have more 
relation to the dermoid variety of the gelatinous tissues.* 

We have given the above sketch of the prominent phenomena 
and symptoms, distinguishing the deposites of the triple phos- 

• I have elsewhere fjiven my opinion, that the phosphorus in organized 
beings is in some manner immediately connected with the nervous tissue and 
nervous action ; and if this view be correct, the magnesia of the triple phos¬ 
phate will alone be characteristic of the albuminous tissue forr&erly described; 
while the Urm of the phosphate wiU, on the other hand, be characteristic of 
the gelatinous tissue above noticed. As corroborative of this view, I may 
state that I ^lave seen several instances in which phosphoric acid has abound¬ 
ed, without an excess of earthy matters; and have no doubt, therefore, of the 
existence of such a condition of the system; though I am not prepared to - 
enter on the subject so completely as I could wish. Ijsstly, whether the 
above views be admitted, or whether with some we suppose the phosphorus 
and earthy matters to be generated de novo i still the existence of excessive, 
or othemrise deranged, nervous action, must be admitted—and hence «he 
nervous exhaustion, irritability and debility so commonly present and cha¬ 
racteristic of the present class of diseases. 
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phates of magnesia and ammonia, from that of the phosphate of 
lime; hut the reader is to observe that the deposition of these 
two salts in their separate states is comparatively a rare occur¬ 
rence ; and that in by far the greater number of cases, the earthy 
deposites consist of a mixture of the triple phosphate of mag¬ 
nesia and ammonia, and the phosphate of lime; the proportions 
of the two salts in different instances being varied in every 
possible grade. The further consideration of the subject falls 
now, therefore, to he" spoken of under the head of the mixed 
phosphates. 

The phenomena presented by the urinafy deposite consisting 
of the mixed phosphates, vary ceosiderably, according as the 
one or the other salt abounds, and according, more especially, 
to the source of the phosphate of lime. When the triple phos¬ 
phate predominates, the deposite assumes more of the crystal¬ 
lised form; when the phosphate of lime predominates, and is 
derived from the kidney, the deposite is usually in the form of a 
white (or yellowish) impalpable powder ; or if the phosphate of 
lime he derived from the coats of the bladder, the deposite 
usually appears partly in the form of a white powder, and partly 
in the form of large crystalline granules, enveloped in much 
tenacious mucus. As in the other form of the deposite, the 
phenomena presented by the urine abounding in the phosphates 
is liable to great variations. When the disease is constitutional, 
and not connected with local causes, as disease of the bladder, 
&o., the urine is almost always pale coloured, and, on the whole, 
voided in greater quantity than natural. The quantity (and of 
course the quality) is subject to very great and capricious changes, 
and sometimes, especially by day, the urine is voided in enormous 
quantity, andounting to actual diuresis. On such occasions the 
urine is pale coloured and of low specific gravity ; indeed I have 
occasionally seen it perfectly limpid, and scarcely differing in 
weight from common spring water. At other times, the urine is 
voided in very small quantity, in which case it is deep coloured, 
and of a specific gravity of 1‘025 or higher. When the urine is 
abundant and of low specific gravity, it is usually free from depo¬ 
site ; on being submitted to heat, however, it generally becomes 
turbid from a deposition of the phosphates. When voided in 
small quantity, on the contrary, the urine is often turbid when 
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passed; and in almost all instances, on standing for a time, it de¬ 
posits the mixed phosphates in abundance. When the bladder is 
diseased, the urine is generally alkalescent from the beginning; 
and the earthy deposites are enveloped in large quantities of 
mucus, which is sometimes tinged with blood. In all instances, 
however, even if it be slightly acescent at first, it becomes alka¬ 
lescent on cooling; hence, from its proneness to decomposition, 
uiine depositing the phosphates is apt to become exceedingly 
ofibnsive in a short time after it is passed. 

A deposition of the mixed phosphates in the urine has been 
long observed to be ‘accompanied by very distressing constitu¬ 
tional symptoms, independently of the local diseases of the blad¬ 
der, &c., by which such deposition is most frequency accom¬ 
panied. These symptoms vary considerably; but in general they 
consist of a combination of those previously described as marking 
the separate deposition of the two forms of the phosphatic salt. 
Thus there is great derangement of the chylopoietio viscera, ac¬ 
companied by unusual irritability of the system in general. The 
derangement of the stomach is usually marked by distressing 
flatulence and nausea, attended, in some instances, by great aci¬ 
dity ; the derangement of the bowels, by obstinate constipation or 
peculiarly debilitating diarrhoea, which frequently alternate. , The 
dejections are usually very unnatural, being either nearly black, or 
what is more frequent, clay coloured, and resembling yeast. This 
condition of the assimilating organs is always accompanied by 
more or less of a sensation of uneasiness, weakness, or pain in the 
back and loins. There is a sallow, haggard expression of counte¬ 
nance ; and as the disease proceeds, symptoms somewhat analo¬ 
gous to tliose of diabetes begin to appear; such asi^great languor 
and depression of spirits, coldness of the legs, anaphrodisia, and 
other symptoms of extreme debility; and the disease, if not 
speedily checked, seems capable of terminating fatally. 

An excess of the mixed phosphates in the urine, considered as 
an idiopathic disease, is not of common, occurrence; and the 
deposition of these salts is much more frequently accompanied 
by local diseases of the urinary organs. Hence a deposition of 
the phosphates usually accompanies protracted bladder and pros¬ 
tate affections; and thus superadds too frequently, the miseries 
of stone to the other sufferings of the patient. Even the presence 
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of a stone in the bladder, of whatever it may be originally com¬ 
posed, if permitted to remain, sooner or later produces a deposi¬ 
tion of the phosphates; which, by incrusting the stone, adds ra¬ 
pidly to its bulk, and thus increases tenfold the patient’s misery: 
as we shall more particularly point out hereafter.* 

The causes predisposing to a deposition of the mixed phos¬ 
phates are the same, in various states of combination, as those 
predisposing to the separate deposition of these salts. T^at a 
tendency to a deposition of these earthy salts is sometimes in¬ 
herited, there can be no doubt. Moreover, this tendency often 
assumes different forms in different members of tl»e same family : 
and even in the same individual ai different periods of his life. 
Thus when one individual of a family has suffered from a depo¬ 
sition of the phosphates, another has suffered from gout, a second 
from asthma, a third from cutxneous disease, &c.; and several 
times I have seen, in the same individual, a severe asthmatic 
affection suddenly cease, on the appearance (generally from local 
exciting causes) of the phosphates in the urine. In most of 
those instances, a low chronic inflammatory action pervades the 
organs particularly affected, which often seems to partake in its 
character of gout and struma combined. Among acquired pre¬ 
dispositions may be mentioned, enfeebled conditions of the ner¬ 
vous system, and more especially of the spinal nerves, from a 
variety of causes. Thus injuries of the bock, by concussions, 
blows, or other accidents, are exceedingly liable to bring on depo¬ 
sitions of the phosphates in the urine; particularly if other causes 
of a predisposing or exciting nature favour the operation of such 
accidents. Causes of this kind may vary indefinitely; but per¬ 
haps one of t^ maost frequent is a fall from a horse, by which the 
individual has received, in connexion with a general violent con¬ 
cussion of the spine, some local injury of the back.+ In a great 

* Dr. Golding Bird states, that in ordinary conditions of the health the 
quantity of the phosphates 'n the urine is greatest in the evening (urine of diges¬ 
tion). On the other hand, according to my observations, the tendency to de¬ 
posit the phosphates in many affections, is frequently the greatest in the morn¬ 
ing between nine and one or two o’clock. 

f It is, I believe, an old observation that certain injuries of the back 
are often accompanied by alkaline urine; and Sir B. Brodie informs us 
that he noticed the circumstance as early as ISO?*. I was not aware of 
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many instances, the immediate effects of such accidents have not 
appeared to be severe ; and sometimes have been even forgotten, 
till the patient's attention has been drawn to the subject. - Among 
the general exciting causes may be also mentioned severe and 
protracted debilitating passions, excessive fatigue, ifec. Thus I 
have seen many instances, in which individuals have been alarmed 
by a deposition of the phosphates in the urine, after several days 
of excessive exercise and fatigue, in shooting, &c. The most 
frequent exciting causes, however, of such deposites, are local 
irritations, affecting for a considerable time the bladder or urethra: 
as, for instance, any ibreign substance introduced into the bladder, 
and producing excitement of, that organ, including, as we have 
bdfore mentioned, all sorts of calculi in certain circumfetances ; the 
retention of a bougie or catheter in the urethra ; strictures of the 
urethra in particular constitutions,; and many similar causes, are 
capable of producing, in all individuals, a condition of the urine 
readily depositing the phosphates.* 

Sir B. Brodie’s obsen'ation when the second edition of this work was pub¬ 
lished ; but adduced the fact in explanation of the presence of the phos¬ 
phates in the urine—an explanation now, I believe, generally admitted in 
this country. The phenomenon seems to occur in other animals as well 
as in man. Thus I have frequently observed jaded and worn-out horses 
pass great quantities of lime in their urine; the same also takes place 
occasionally in dogs, particularly of the sporting kinds ; and in both these 
instances, I have thought it probable that the circumstance was connected 
with some strain or injury of the back, produced by over-exertion, or other 
causes. 

* I cannot admit the explanation of the deposition of the phosphate 
under such circumstances to be generally true; namely, that the urine 
in contact with the foreign substance always undergoes an incipient process of 
decomposition. If this were really the case, all sorts of calculi m%ht be supposed 
to act as foreign substances, and ought to be immediately covered with the 
phosphates—a circumstance in direct opposition to experience. Ihe fact is, 
that the foreign substance, before it can be covered with the phosphates, sym¬ 
pathetically affects the system, and causes the urine to become alkalescent, or to 
abound in these salts. Mr. Forbes has some observations on this point, which, 
as they exactly coincide with my views, by substituting “ phosphates” for 
" concreting acid,” 1 shall quote. “ In proper or healthy urine, there is not 
in clean vessels a particle of the phosphates deposited, the whole of these 
being in perfect solution and “ to the end of time, there would not be 
calculus from renewed applications of urine in which the phosphates do not 
predominate.” ” When a foreign body gets into the bladder, if it meets not 
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Subspecies h.-^Of the diseases connected with the soluble in¬ 
cidental matters, including soda, potash, and ammonia. I am 
not aware that diseases eharacterised by derangements of the 
soluble ineidental alkaline matters have been separately noticed 
by authors—a circumstance probably referable to their close con¬ 
nexion and usual co-existence with a deposition of the earthy 
phosphates. That there are, however, several distinct forms of 
disease connected with derangements of the soluble alkalies-in the 
urine, independently of the phosphates, I have long observed; 
I shall therefore briefly notice them; though, in a practical point 
of view, their treatment, perhaps, differs but little from the treat¬ 
ment appropriate to a deposition of*the phosphates. 

The urine in most of these diseases is alkalescent when passed. 
Its smell is ammoniacal, modified by an odour strongly urinous 
and offensive; sometimes peculiar. It is usually pale. coloured, 
but occasionally assumes a reddish tint, like that of the washings 
of flesh ; and from the mucus or pus always present, it is more 
or less opake. The earthy phosphates are rarely entirely absent, 
but their quantity seems to be below the standard quantity of 
health ; while the quantity of soda (potash ?) and ammonia ap¬ 
pears to be in excess; or strictly speaking, the carbonates of 
these alkalies appear to be in excess; hence such urine gene¬ 
rally effervesces strongly on the addition of an acid. The quan¬ 
tity of urea present is usually deficient; but what is remarkable, 
in some of the varieties of this form of alkaline urine, the secre¬ 
tion contains a large proportion of the litbate of ammonia and 
soda, which, being deposited as the urine cools, adds to its opa¬ 
lescence. The specific gravity of those specimens of alkaline 
urine is subject to considerable variety. In some instances the 

with the phosphates already redundant, it would operate by irritation so as to 
occasion redundancy.” Hence, “ if a piece of bougie were to get into the 
bladder of a person the state of whose urine is perfectly natural, it must ope¬ 
rate to the production of different qualities in that fluid before it can be in- 
crusted. When the misfortune has occurred, the urine has been before in a 
state too much adapted to incrustation. The diseases which require catheters 
and bougies are almost uniformly accompanied by prevalence of the phos¬ 
phates, from the general and particular sympathies by which they are attend¬ 
ed.’' IVeatise upon Gravel and upon Gout, in which their sources and con¬ 
nexions are ascertained, &c., page 74. By Murray Forbes, Esq. 

V 
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specific gravity is below the standard of health; while in those 
instances, more especially, in which the alkaline lithates abound, 
the specific gravity is usually higher than natural. The quantity 
voided also is subject to much variety. Occasionally the quantity 
exceeds that of health ; but in those instances in which the spe¬ 
cific gravity is higher than natural, the quantity is usually limited; 
notwithstanding the very frequent calls upon the patient to void it 
from ^he bladder. 

The constitutional symjitoms accompanying the various forms 
of urinary disorder now under consideration, partake of the 
characters of those Sccon:q>anying the deposition of the phos¬ 
phates.- They are subject, however, to considerable modifica- 
tions, in general marked by their severity. Indeed, some of 
the varieties may be viewed as constituting the last stages of the 
phosphatio diathesis, when accom^ianicd by the aggravated misery 
arising from organic disease, and stone in the bladder; under 
which heads, therefore, they fall more properly to be consi¬ 
dered. 

The causes, both predisposing and exciting, are analogous to, 
if not identical with, tliose producing a deposition of the phos¬ 
phates. Indeed the most frequent forms of the affection usually 
take place, when the general health has become seriously affected 
by the long continuation of the phosphatic disease; particularly 
if aggravated, ns is usually the case, by injury of the spine, or by 
a stone in the bladder. Under these circumstances, the42(nucous 
coat of the bladder becomes disorganized, and its natural func¬ 
tions impaired or destroyed; hence, instead of mucus charged 
with the phosphate of lime, the diseased surface of the bladder 
throws out largo quantities of the serum of the blood, more or 
less altered; and the alkaline matters naturally incMental to this 
\^erum give occasion to the phenomena in question. Cases of 
this description constitute the varieties of the disease usually dis- 
‘ tii^uished*by urine of low specific gravity; and in such cases it 
probable that the dialiii^anizing processes, are not confined to 
the coats of the bladder, but extend to those“nf the kidneys. On 
the other hand, in those instances in whiish the urine is of high 
Bpecifip grapty, and is loaded with the lithate of ammonia, the 
disease, appears to be chiefly confined to the bladder. I say 
dppear»f fotl havd had no opportunity of verifying ,^e remark; 
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and confess myself unable to explain the causes of the differences 
assumed by the urine in these two modifications of the disease, 
which often appear to merge into each other; and to be most 
frequently connected with the same cause, viz., spinal derange¬ 
ment. It may be further remarked, that in several of the in¬ 
stances in which the urine was of high specific gravity, and 
loaded ■with the lithates, the patients were, or hud been, subject to 
gout. 

Having detailed the usual phenomena, constitutional symptoms, 
and causes of the two varieties of disease connected with the 
insoluble and the splublo incidental matfers of organized pro¬ 
ducts ; we come now to speak of the General diagnosis, prognosis, 
and ireatiftenl of the whole in conjunction. 

On the General diagnosis these affections we need not 
dwell; as the chemical properties of the sedimentary matters at 
once afford the means of distinguishing them one from the other. 
Those, therefore, who are acquainted with the chemical properties 
of the deposites, will find no difficulty in recognising the different 
states of disease with whicli they arc associated. 

The General prognosis in these affections varies considerably 
in the different forms of the disease, as well as in the same dis¬ 
ease, according to the nature of their cause, and the degree of 
their severity. Taken as a whole, however, the prognosis in these 
diseasejs may be said to be of an unfavourable character, on 
account of their deep-seated and constitutional nature. The pro¬ 
gnosis in the deposition of the triple phosphate, provided it be of 
a temporary nature and dependent on a cause that can be miti¬ 
gated or removed, is not very unfavourable : but if the deposition 
be constant,*and the cause be of such a nature as not to admit of 
mitigation or removal, the prognosis is very unfavourable. So 
in the occasional deposition of the phosphate of lime from gout, 
the prognosis is much less unfavourable, than when the deposi¬ 
tion is constant and depends on disorgiedzation of the mucous 
membrane of the Bladder, &o.‘ Nearly the same observations 
apply to the deposition bf the mixed phosphates. If the nervous 
system be deeply involved from injury of the spine ojf from other 
cause; if the prostate has become enlarged and irritable, and ^e 
mucous smdEace of the bladder, &o., diseased, the deposition of 

u 2 
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the phosphates can hardly be prevented by any known means; 
and the chance, moreover, will be, that the patient will suffer from 
the formation of a stone in the bladder in addition to his other 
complaints; and finally sink under this complication of miseries. 
The prognosis in those cases in which the soluble incidental 
matters are chiefly concerned, is, on the whole, perhaps, even 
more unfavourable than those in which the phosphates are de¬ 
posited. The danger is least in those forms of the disease of 
occasional occurrenc^i, or which are connected with gout; but in 
those severe forms which occasionally follow injuries of the spine ; 
or as the sequel® of th’e phosphatio deposition, and which, for the 
most part, denote irremediable organic disease, there is scarcely a 
chance of recovery. 

In speaking of the General treatment of these affections, we 
shall first consider the subject of diet and regimen. 

From the alkalescent, and more especially from the ammonia- 
cal condition of the urine in these aflcctions, a diet as free as 
possible from azote, and of a vegetable and acescent nature, has 
been insisted on, by some writers, in these diseases. The reason¬ 
ing, however, on which this plan of diet has been recommended, 
is, perhaps, too exclusively chemical; and has been made with¬ 
out reference to those important^ constitutional symptoms which 
we have stated to accompany tho affection. We have seen, that 
generally speaking the vital powers are in aiiiRsthenic condition 
during the deposition of the phosphates. So far, therefore, from 
an innutritions vegetable diet being appropriate, a diet precisely 
the reverse appears to be indicated; that is to say, a diet con¬ 
sisting of a due proportion of easily assimilated and nutritious 
animal matters. Experience accords with this view of the case; 
and I have also found that when the constitution ia deeply in¬ 
volved, as is usually the case, in an habitual deposition of the 
phosphates, a generous animal diet agrees by far the best with 
the patient*”; and is indeed necessary to his well-being. The diet 
also should consist principally of solids; apd fluid aliments, such 
as soups, &c., should be sparingly employed. If the patient has 
been accustomed to wine, some of the more generous of the 
Bbine, Moselle, or Bucellas wines will be found preferable; at 
least in this climate. In warm weather, and in warm climates, 
the lighter French wines, as the ChabUs, &c., have been particu- 
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larly recommended, and in many instances they appear to exert 
a beneficial action ; as du sound cider and perry; indeed fluids 
containing the malic acid seem to possess peculiar powers in 
arresting the deposition of the phosphates in some individuals. 

The same principles should ho kept in view with regard to 
exercise and general regimen. Whatever fatigues or exhausts, 
either bodily or mentally, will do mischief. Hence absence from 
care, the exhilarating air of the country,- and., such' occupa^^pns 
as are consistent with the patient’s peculiar condition, will per¬ 
haps, more than anything else, contribute to the cure; particu¬ 
larly in those slighter and induced caees, 3n which the affection 
is not comjrlicated with local injury. The observations on diet 
and regimen here given are to be understood in a general sense 
as applicable to the whole class of tho affections under considera¬ 
tion ; and it scarcely need bo added, that tho details must be 
varied so as to suit particular cases, according to the judgment of 
the practitioner. 

From tho peculiarly nervous state of the system which com¬ 
monly attends a marked deposition of the triple phosphate, the 
use of some sedative is generally indicated as a constituent ele¬ 
ment of tho means of treatment. The same state of nervous 
irritation is usually accompanied by, or is the result of, debility; 
hence another class of remedies usually indicated is tonics of vari¬ 
ous kinds; histlyi*the alkaline or alkalescent condition of the urine 
requires to be corrected, as far as wo are able, by acids. Sedatives, 
tonics, and antalkahnc remedies, therefore, of vtu’ious kinds, and 
variously associated, according to the particular symptoms and 
circumstances of the case, constitute tho most efficient means wo 
possess of combating that peculiar condition of the system 
accompanied*by a deposition of the triple phosphate in the urine; 
and in general the slighter cases will readily yield to the duo 
administration of these remedies; while the severer and more 
deep-seated cases will commonly become ameliorated under such 
a plan of treatment. »Of particular sedatives, those winch seem 
best adapted to the milder forms of the disease, are henbane and 
camphor, either separate or combined, according to circumstances : 
while in the severer forms of the affection the various pre¬ 
parations of opium are necessary, of which, perhaps, the best 
suited to this particular form of disease is the liquor opU seda- 
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livus of Battley. These or other sedatives may be associated 
with different tonic infusions; or with the decoction of the Pa- 
reira hrava, or of the Lythruin salicaria, the infusion of the alche' 
milla arvcnsis, the acidulated infusion of roses with quinine, 
iron, &c., according to the judgment of the practitioner. If there 
he a sense of uneasiness or pain in the back, as is usually the 
case, various plasters or liniments may he resorted to; such as 
the o])ium or belladonna plasters; the Linimenium camphorm 
comp. &c. Lastly, with a view of corroborating the system 
generally, the shower-bath, tepid or cold, and particularly the 
tepid sea shower-bath, ‘will be often found serviceable. 

Of the remedies best suited to a deposition of the phosphate 
of *lime, considered as a separate disease, I can say but little. 
The affection is so rare, that in the last twenty years I have not 
seen half a dozen well-marked instances. Of these, as I have 
stated, the greater portion has been distinctly associated with the 
gouty diathesis; and have not only occurred either during, or 
subsequently to, an attack of that disorder ; but the deposition of 
the phosphates has subsided as the gout has disappeared. Witli 
the history of the remaining cases I am unacquainted. What little, 
therefore, is to be said on this subject, will be more appropriately 
given under the head of the mixed phosphates. 

A decided deposition of the mixed phosphates, whether viewed 
as an idiopathic affection, or as associated with disorganization 
of the bladder, &o., is a very formidable state of disease. As, 
however, the two conditions of the affection just stated differ some¬ 
what both in their pathology and treatment, we shall consider 
tlieir treatment separately. 

The general indications of treatment in an idiopathic deposition 
of the mixed phosphates, resemble in all respects the indications 
of treatment of the triple phosphate, before mentioned; but differ 
considerably in degree. That is, the use of sedatives, tonics, and 
acids, is more or less indicated. In severe idiopathic cases of the 
mixed phosphates, the only remedy of the class of sedatives that 
can be relied on, is opium in some one or other of its forms. This 
remedy it will be often necessary to administer freely, at short in¬ 
tervals ; as, for instance, in doses of from one grain to five grains 
twice or thrice a day. Under the use of this remedy, the more 
distressing symptoms will be commonly relieved; and when such 
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relief has been obtained, the dose of opium may be gradually 
diminished, and the use of tonic and antalkaline remedies intro¬ 
duced ; such as the different preparations of iron, or of bark, with 
the mineral acids, &c. Sedative plasters also, as formerly men¬ 
tioned, may be applied to the loias ; or if the symptoms bo unu¬ 
sually severe^ or connected with permanent local injury, setons or 
issues may be applied to the neighbourhood of the parts imme¬ 
diately affected. The state of the bowels, as we have noticed, is 
very irregular and difficult of management, during n deposiiioarof 
the mixed* phosphates. Most frequently they are constipated, but 
purgatives, especially of the more active class, must be adminis¬ 
tered with caution. I have seen, ^ for instance, the most serious 
consequences bi’ought on by a small dose of calomel, which, Jby 
inducing diarrhoea and consequent debility, has much aggravated 
all the symptoms, and even endangered the life of the patient. 
Saline purgatives also, more especially those containing a vegetable 
acid, as the Kochelle salts, the Seidlitz powders, and even the 
common effervescing saline draught, are to be carefully avoided; 
and recourse must be had to small doses of castor oil, or to laxa¬ 
tive injections. The compounds of ammonia, on the other hand, 
with the vegetable acids, as the acetate, citrate, benzoate, &c., of 
ammonia, often exert a most beneficial action in these affections ; 
and Mr. Ure has lately particularly recommended the benzoic acid 
in its uncombined state in depositions of the i>hosphute8. Mercury 
in all its forms, particularly when pushed so far as to produce its 
specific action on the constitution, seems capable of doing a great 
deal of mischief; more especially in the severer forms of the affec¬ 
tion: and if from other causes it be judged necessary or proper 
to administer this remedy, it must be managed with great care, 
and its effects closely watched. Perhaps the best mode of 
exhibiting mercury in such cases is to combine it with opium, or, 
in some instances, with a purgative, In the severe forms of the 
disease, however, now under consideration, the use of mercury, 
if possible, had better bo oir^itted altogether till the more dis¬ 
tressing symptoms have somewhat yielded, and the patient has 
recovered a little strength. Nearly the same remarks apply to 
alkaline remedies in general, and indeed to all remedies calcu¬ 
lated to increase that tendency to periodical diuresis which fre¬ 
quently constitutes a striking feature in the disease. Among 



29C 


PATHOLOGY OF INCIDENTAL PRINCIPLES. 


such diuretic articles may be mentioned hard waters, the in¬ 
fluence of which, in every point of view, is generally most un¬ 
favourable. 

In less severe cases, when the source of irritation, or cause 
of the disease, is temporary or local, that is, when it depends 
on the abuse of mercury or any other reducing cause, or on local 
affections of the urinary organs; in short, in all cases in which 
the disease has been induced rather than original, and in which, 
ccifiiBe<|uently, the general health and strength have been but little 
impaired, means similar to the above may be resorted to, though they 
seldom require to be cfirried to the same extent; thus if opiates 
are necessaiyr, the milder preparations of this drug, as the aqueous 
extract; or the compound tincture of camphor, either alone or 
associated with henbane, conium, &c., will be commonly found to 
be more appropriate than the powerful preparations, tnorjihia, &c. ; 
or even than crude opium. Moreover, when the cause depends 
on local irritation about the bladder, of a temporary character, and 
the constitution has not yet become involved, leeches or purga¬ 
tives, or both, may often advantageously precede or accompany 
the use of sedatives; and the sedatives, instead of being asso¬ 
ciated with tonics, &c., as in severe cases, may be much more be¬ 
neficially combined with the citrate or acetate of ammonia. This 
arises from the inflammatory character of many local affections in 
their early stages; which inflammatoiy action, if it be injudi¬ 
ciously treated with tonics and astringents, and not promptly met 
at the outset, often gives occasion to aggravated forms of disease, 
too frequently incurabfe by any means whatever. In temporary 
depositions of the phosphates connected with a gouty diathesis, 
acidity of the stomach is often a troublesome symptom; and in 
such cases much relief is obtained by the use of^small doses 
of the carbonate of soda, combined with bitter infusions. So, 
again, the temporary deposition of the phosphates in the urine of 
children generally depends on the derangement of the bowels, «&c., 
and readily yields to the judicious use of purgatives, (of which 
calomel, in many instances, may form an ingredient,) without the 
aid of sedatives. 

In the severer forms of local disease of the urinary organs, 
accompanied by a deposition of the mixed phosphates, and 
associated, as they too frequently are, with stone in the bladder. 
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tlie principles of treatment will, in general, be the same as 
those above mentioned. In such instances, however, the local 
symptoms are of so prominent a character as to constitute spe¬ 
cific diseases, requiring, in addition to the general means above 
alluded to, specific or peculiar treatment. The consideration, 
therefore, of the deposition of the phosphates, under these forms, 
will he deferred till a future chapter, expressly devoted to the 
subject. 

The deposition of the triple phosphate in excess, is so coAi!T5h, 
that every one who has paid attention to urinary diseases must 
have noticed it; I do not think it necessary# therefore, to illustrate 
the affection by reciting cases. Th^ deposition of the pliosphate 
of lime in hxcess, is' much more rare ; and though I have sden 
several well-marked instances of this affection, I am unable to 
give a detailed liistory of any gne case. The deposition of the 
mixed phosphates is common enough in connexion with disease 
of the bladder and calculus; but is much more unusual as an 
idiopathic affection. I shall, therefore, ropnnt the following cases, 
illustrative of such idiopathic deposition of the phosi)hates, as I 
have nothing more striking to offer on the subject. 

Case I.—August 14th, 1820.— J. E., aged 42, joiner, has been 
a sailor; and nineteen years ago, when on board a ship, got a fall 
upon his buck, which particularly affected the left side, about the 
region of the loins. This fall confined him three months on 
crutches ; but he afterwards, as ho supposed, got completely well; 
though every spring or summer since that jperiod, he has always 
suffered in some degree, and for a gi*eatcr or less time, from pain in 
his loins. The present attack commen<5ed eighteen months ago, 
in the usual manner, hut with greater severity, and has continued 
more or less «ver since. Till witliin these four months, however, 
he had not been led to observe anything peculiar in his urine ; 
but had been only annoyed with the usual painful symptoms and 
weakness in the back. At this time, the quantity of \frater began 
to increase very much^ and he observed it to deposit occasionally 
a very large sediment of earthy matter. Under these circum¬ 
stances, he went to a dispensary, where his disease appears to have 
been considered as diabetes, and treated accordingly; but without 
any advantage. His symptoms at present are severe enervating 
pains in the regions of the loins, extending round to the groin and 

6 
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lov?lr part of the abdomen, and occasionally down the thighs and 
legs, accompanied by retraction and soreness of the testes. Occa- 
sionally, also, he suffers excruciating pains in the head, affecting 
his sight. All these symptoms, however, are much worse on cer¬ 
tain days than others, and the worse symptoms are usually accom¬ 
panied by diarrhoea. Latterly lie has become much thinner than 
usual; his appetite has fallen off; he sweats on the least exertion; 
and among other symptoms of debility has complete anaphrodisia* 
Hfr'is \iiirsty; his tongue is clean, and rather redder than usual; 
he is troubled with flatulence, and his bowels are very irregular. 
The state of his urine,palso, is very variable. What he passes first 
in the morning, and perhaps once more in some other part of the 
days is at first commonly transparent, and of a light yellow colour; 
but soon deposits a sort of mucous cloud, which in a few hours 
becomes converted into a perfectly white earthy matter. ‘ The 
specimen of the urine of this description which he brought with 
him, was contained in a two-ounce phial. Its specific gravity was 
1'0234 ; and the earthy matter, after it had been allowed to stand 
some time, occupied nearly one-tliird of the height of the bottle. 
The earthy matter was in the form of a fine white powder, and 
was found to consist of the mixed phosphates. This urine, when 
first voided, reddened litmus paper ; and contained a large pro¬ 
portion of urea, and fully the usual quantity of pale-coloured 
lithic acid. At other periods of the day, and particularly during 
the morning, he is conscious of a sense of tightness or fulness of 
the abdomen; from which he is relieved by a fit of diuresis, during 
which he voids large quantities of a limpid colourless urine, 
nearly free from all sediment. I had likewise an opportunity of 
examining a specimen of this urine, and found its properties ex¬ 
actly resembling the other ; except that it was muchftmore watery, 
and its specific gravity was only 1‘00G4. The urine had a dis¬ 
agreeable smell, and was very prone to putrefaction ; in which 
state the smell omitted was peculiarly offensive. It may bo also 
observed, that the urine was passed without difficulty or urgent 
desire, except what arose from its quantity ; which he supposed 
amounted, in twenty-four hours, to four or . five quarts. Ordered 
saponis c. opio gr. v. his die. 

August 22.—Found instant relief after taking the pills ; urine 
reduced to three quarts in twenty-four hours. States that the 
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white sediment has nearly disappeared; complains of being very 
costive. On examining the urine voided yesterday morning, its 
specific gravity was found to be 1*0137 ; and there was a slight 
deposits of the earthy phosphates ; but its properties in other re¬ 
spects were nearly as before. The urine voided this day, at six in 
the evening, was almost perfectly colourless and transparent, and 
had a specific gravity of only 1‘0027. Gontr. pil. saponise. opio 
ffr. V. ter die. 8uniat eras mane olei ricini 5j> 

23rd.—The castor oil affected the bowels moderately, an^Tf- 
forded him some relief. Continues tolerably free from pain. The 
urine voided in my presence at six o’clock in the evening did not 
differ in appearance and specific gravity from common spring 
water; though it still emitted in a less degree the same offensive 
smell as formerly. 

29th.—Felt bettor for three dt^ys after I last saw him ; the urine 
diminished in quantity, and the white deposite entirely disappeared. 
For the last three days tlie pain has returned, and the urine has 
increased in quantity. What was-passed this morning had a spe¬ 
cific gravity of 1*0242, and deposited a very copious mucous cloud, 
but no earthy sediment. The quantity of urea was excessive. 
Pil. saponis c. opio gr. x. ter die. 

September 2nd.—Feels a great deal better. Little or no pain 
for the last three days. The urine deposits no white sediment, 
and he passes only a little of the clear urine in the afternoon, the 
whole amounting in twenty-four liours to two quarts. The spe¬ 
cific gravity of what was passed this morning was 1*020, and it 
contained an excess of urea. He has boon costive for the last two 
days. Pil, saponis cum opio gr. x. ter die. 01. Iticini eras 
mane, 

J2th.—Alftoost quite free from pain, and tried in consequence 
to resume his work; but was obliged to desist, on occount of a 
distressing sense of weakness in the back. His appetite is much 
improved, he sweats less than usual, and is not sleep^. Bather 
costive. Urine reduced to two quarts in twenty-four hours : spe¬ 
cific gravity of that voided in the morning 1*0174. Pil. saponis 
c. opio gr. x. mane meridieque; et gr, xv. hora somni. Olei 
Ricini eras mane. Emplast. picis comp, lumbis. 

13th.—Took the castor oil, which induced a diarrhosa that 
lasted for two or thrqe days, during which time his pain returned. 
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It was less severe, however, than usual, and was accompanied by a 
peculiar sense of coldness and weakness in the calves of his legs. 
Has now recovered from the diarrhcea, and all the other symptoms, 
and has not felt so well for many months. Urine in twenty-four 
hours about two quarts, and quite free from earthy sediment. Spe¬ 
cific gravity of that voided this morning, 1,0207. Pit. sajponis c, 
opio gr. x. ler die. 

November 30th.—I saw this poor man again, and was happy to 
hear that he had continued quite well from the last date, and had 
followed his work as usual, having taken the pills occasionally. 
He had recovered his»'ordiuary strength, &c., and his urine now 
abounded in the litbate of ammonia. 

*In September, 1822, nearly two years after the *last date, I 
learned that this patient had remained quite free from his com¬ 
plaint ; and was then so well iq all respects as to be able to 
follow his work as usual. Since that period I have not heard of 
him. 

The only case on record that 1 am at present acquainted with, 
equal to the above in severity, is one summarily described by the 
late Dr. Henry, as follows ; * 

Case 2. —“ Several years ago, the Rev. Mr. R -- of 

Cheadle, in Staffordshire, consulted me respecting a train of very 
distressing symptoms, some of which evidently denoted consider¬ 
able disease in the kidneys. His urine, which sometimes was per¬ 
fectly limpid, was at others loaded with a white substance, Avhich 
gave It, when first voided, the opacity of milk. On standing, a 
copious deposite took place, a portion of which was sent me for 
examination. It was perfectly white, and so impalpable as to 
resemble a chemical precipitate. On analysis it proved to be 
composed of nearly equal parts of the triple phosphate and phos¬ 
phate of lime. The discharge of this powder was always pre- 

* Med. Clururg. Trans, x. p. 130. There are also two cases somewhat 
similar in Dr. Rollo’s Treatise on Diabetes, p. 424, second edition. Both 
these cases were produced by injuries of the back, and were considered to be 
of a tabetic nature. The deposition of the phosphates is not indeed men¬ 
tioned ; but as this is a symptom not constantly present in these affections, 
the circumstance might have been overlooked ; particularly as the attention 
was otherwise directed. In these cases. Diuresis was the remarkable symp¬ 
tom. See page 107, where similar instances are alluded to. 
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ceded by violent attacks of sickness and vomiting ; and its quan¬ 
tity was invariably increased whenever he took soda water, or any 
other alkaline medicines. Besides the affection of the kidneys, 
there appeared to me to exist important disease of the chylo- 
poietic viscera; and to this I ascribe his death, which took 
place a few months afterwards. In this case it was remarkable 
that the weight of the body was reduced from one hundred and 
eighty-three pounds to one hundred pounds, at rather an early 
state of the disease; without a corresponding degree of muscTiIar 
emaciation." 

No one can doubt, I think, that this case •resembles the preced¬ 
ing, differing only in degree ; and .it is to be regretted that wo 
know so liAlo about it—particularly its cause. 

Case 3.—^The following case I relate principally with the view 
of illustrating an opinion I havg advanced, that the deposition of 
the phosphates is, in some instances, rather to bo considered as 
indicating an increased secretion of earthy matter, than of the 
phosphoric acid. The patient was a gentleman between tliirty and 
forty years of age, who had for several years laboured under stric¬ 
ture of the urethra, (acquired, I believe, in the usual manner,) for 
which he had consulted an eminent surgeon, and obtained much 
relief. He never considered'it, however, as entirely removed ; and 
was in the habit of occasionally introducing a bougie himself. 
Latterly, the irritation had become greater than usual, especiajly 
at the moment of voiding the last portions of urine, and for some 
time afterwards ; and ho now observed, that he passed at this time 
a very considerable portion of white earthy matter mixed with 
mucus. At length he voided one or two small calculi composed 
of the same earthy matter, which gave him alarm, and induced 
him to apply»for medical advice. His countenance was sallow 
and unhealthy, and the functions of the digesti ve organs evidently 
deranged. The earthy matter, and particularly the small calculi, 
consisted almost entirely of the carbonate of lime, miied with a 
small proportion of the earthy phosphates. He was ordered an 
alterative pill composed of the pil. hydrarg. and extract of gen¬ 
tian, and to take the muriatic acid thrice a day. The acid disagreed 
so much with him, Uiat he was obliged to leave it off immediately. 
Nothing else was ordered; but he took a little respite from 
the fatiarues of business, and went into the country ; from whence 
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he returned in the course of a few weeks, perfectly well; and 
has had no return of the affection since. It may be also re¬ 
marked, that the symptoms of irritation in the urethra, ascribed 
to the stricture, subsided with the disappearance of the earthy 
matter. 

In this case the secretion of lime without phosphoric acid is 
remarkable. That the origin of this carbonate of lime was from 
t^e^ irritated surface of the. bladder or urethra, there can be no 
doubt; but why the lime should in this instance be secreted with¬ 
out the phosphoric acid, as is usual, hardly admits of explanation, 
except on the supposftion previously advanced—that the two in¬ 
gredients are connected with dfifferont tissues and different diseases. 
It may be remarked, that the phosphate of lime secreted from 
diseased mucous membranes is almost always mixed with a little 
carbonate of lime.* • 

Lastly, I wish the reader to distinctly bear in mind that the 
urinary organs are not the only parts of the body through which 
the incidental matters of organization are separated from the sys¬ 
tem. Immense quantities of the phosphates, and particularly of 
the triple phosphate of magnesia and ammonia, are sometimes dis¬ 
charged from the intestines ; from the salivary glands ; and from 
other outlets of the body; as well as from the kidneys. The same 
is true also of the phosphate and carbonate of lime, which are de¬ 
posited in, and discharged from, a variety of localities. In such, 
and indeed in all cases, the circumstances that determine the se¬ 
paration of these earthy matters are probably of a local nature, 
and partake of the characters of what, for want of a hotter term, 
we must denominate chronic inflammation, or rather chronic de¬ 
generation. The observations and principles of treatment men¬ 
tioned in the preceding pages as applicable to the dis^arge of these 
earthy matters from the urine, are probably equally applicable to 

c. 

* See note, page 284. Of the remarks stated in the note referred to, viz. 
that lime and phosphoric acid (phosphorus) ai-e derived from different 
sources, or rather are the results of different diseased actions, the present 
case constitutes a striking example. The carbonate of lime could scarcely 
have been derived in this instance from any other source than the mal-assi- 
, milation or destruction of the peculiar tissue of which lime forms the charac- 
' lairistic incidental element. 
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the deposition of them in other organs: though it must he con¬ 
fessed that this part of the subject has not been so carefully 
studied as it deserves to be. When the earthy matters are dis¬ 
charged from the bowels, as they most usually are, they are 
rarely seen; and hence, probably, the reason why this mode of 
their exit has been so long overlooked.. Sometimes the quantity 
of the earthy phosphates is so large, particularly in children, as to 
attract notice; while in adults they pocasionally form intestinal 
concretions; of which numerous instances are recorded. 


Dr. Bence Jones has lately published a valuable series of nine 
papers on the variations in the quantity (not the dej)osiiioii) of the 
phosphates in the urine in different diseases; and the following 
are his conclusions :— 

“ Paper i. The variations of the earthy phosphates, are so depen¬ 
dent on the earthy matters present, that no deduction from them 
of the nature or state of the disease is possible. 

“ Paper ii. Neither the earthy phosphates nor the alkaline phos¬ 
phates are increased in-spinal diseases. 

“ Paper iii. In fevers and acute inflammations of fibrous, mus¬ 
cular, or cartilaginous tissues, the amount of earthy and alkaline 
phosphates together is not increased. 

“ Paper iv. In chronic diseases in which the nervous tissue is 
not affected, no deduction can be made. 

“ Paper v. phronic cases of general paralysis, mania, and me¬ 
lancholia, give no marked results. 

“ Paper vi. In chronic diseases of the brain, and in chronic or 
even acute disease of the membranes, there is no increase of earthy 
and alkaline phosphates together. 

“ Paper vii. In fractures of bones of the skull, when any in¬ 
flammation of the brain appears, there is an increase of the phos¬ 
phates. When there are no head symptoms, no increase of the 
phosphates is observed, even when other acute inflammation super-, 
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“Paper viii. In acute inflammation of the brain there is an 
excessive amount of phosphates excreted. When the acute inflam¬ 
mation becomes chronic, no excess of phosphates is observed. 

“ Paper ix. In some functional diseases of the brain an exces¬ 
sive amount of the phosphates is observable. This ceases with 
the delirium. Delirium tremens shews a most striking defi¬ 
ciency in the amount of phosphates excreted when no food is 
taken. When food can be taken the diminution is not appa- 
rent. 

“ Hence the general deductions are— 

“ 1 St. That acute affections of the nervous substance, organic 
and functional, are the only-diseases in which an excess of the 
earthy and alkaline phosphates appear in the urine. 

“ Sndly. That the amount of phosphates is sometimes exces¬ 
sively diminished in delirium tren?ens. 

“ 8rd. That no chronic diseases shew any marked excess in 
the total quantity of phosphatic salts excreted—that is, so far as 
the mode of analysis employed, is conclusive. MolUties ossium in 
its most active form is an exception to this deduction. 

“ It seems then prt>bable that the action of oxygen on the ner¬ 
vous substance is lessened by alcohol; and that by^ acute inflam¬ 
mation, or excessive excitement of the brain, it is pre-eminently 
increased.” 

“ When I began" says Dr. B. Jones, “ the examination of the 
variation of the phosphates, I hoped thereby to trace the action of 
oxygen in the system. I thoiight at first only of determining the 
amount of earthy phosphates. Finding this would give no result— 
for their amount almost always depends only on the quantity of lime 
or magnesia passing out of the system,—I went on to determine the 
highest amount of earthy and alkaline phosphate^ together. I 
expected to find an increased production of phosphates in all head 
eases, whether chronic or acute. There I looked for the greatest 
action of oxygen on phosphorus—that is for the highest for¬ 
mation of phosphoric acid in disease.” The results of his ex¬ 
periments however proved to be somewhat different from his ex¬ 
pectations ; and shew, as we have seen, that a decided increase of 
the phosphates takes place only in acute diseases of the nervous 
structures. 
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The quantity of sulphur and phosphorus wliich, in certain dis¬ 
eases, escapes by the kidneys imperfectly, or entirely unacidu¬ 
lated, is sometimes considerable. This vre have elsewhere alluded 
to; and we may here renjark, that our conclusions were drawn 
from observations made many years ago. An extensive inquiry in 
this direction would form a most valuable supplement to Dr. B. 
Jones’s papers.* 

• This subject has been lately taken up by Dr. Ronalds, who finis^lmt 
from three to five grains (one fourth of the whole quantity of sulphur ex¬ 
creted by the kidneys) passes off daily by the urine, in some other state than 
that of sulphuric acid. Or. R. is understood to Be pursuing the inquiry 
with regard to phosphorus. See Philos. Xrans. 1846. 
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OF MECHANICAL DISEASES. 


COMPREHENDING THE DESCBIPTiON AND TREATMENT OF DIS¬ 
EASES ARISING FROM OBVIOUS LESIONS OF THE KIDNEY AND 

BLADDER; AND PARTICULARLY FROM THE PRESENCE OF CON¬ 
CRETIONS IN THESE ORGANS. 

We come now to consider the important class of diseases aris¬ 
ing from visible organic lesions of the urinary organs; and par¬ 
ticularly from the presence of mechanical irritants in the kidney 
and bladder. These diseases vary exceedingly in their nature and 
symptoms; and many of them fall exclusively within the province 
of the surgeon. The most important of these diseases may be 
classed under tlie following heads : 

Chap. I. Of the origin and increase of calculi in the kidneys; 

comprising a sketch of the symptoms produced 
by the presence of such foreign ^bodies in the 
kidney and ureter; and of the appropriate medi¬ 
cal treatment. 

Chap. II. Of disease of the kidneys, produced by, and liable 
to be confounded or associated with, calculus in 
these organs; and of the*treatment of such dis¬ 
eases. 

Chap. III. Of the origin and increase of calculi in the blad¬ 
der; and of the symptoms and treatment of 
vesical calculi in genercd. 
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Chap. IV. Of diseases of the bladder and its appendages, 
produced by, and liable to be confounded or 
complicated with vesical calculi. 

Chap. V. Of haemorrhage from the urinary organs in general. 

Chap. VI. Of incontinence and retention of urine. 

Chap. VII. Observations on the removal of calculi from the 
bladder; comprising remarks on the effects of 
solvents for the stone ; and on the operatioi^pf 
lithotomy and lithotrity : with a review of the 
circumstances which ought to determine the 
choice of one of these meanh in preference to the 
other; or which render all of them inapplicable 
or dangerous. 
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Oil AFTER I. 


Oi' THE ORIGIN AND INCREASE OF CALCULOUS DEPOSITES IN 
THE KIDNEY'S; COMPRISING A SKETCH OF THE SYMPTOMS 
PRODUCED BY THE PRESENCEt OF SUCH FOREIGN BODIES IN 
THE KIDNEY AND URETER ; AND OF THE APPROPRIATE MEDI¬ 
CAL TREATMENT. 


The subjects of this chapter are naturally divided into two 
sections— 

Section a. Of the origin and increase of renal concretions ; 
and. Section d. Of the symptoms and treatment of renal con¬ 
cretions. 


Section a.—Of the Origin and Increase of Renal Concretions. 

The chemical properties of the substances of which the dif¬ 
ferent varieties of urinary calculi are composed, materially in¬ 
fluence their mode of formation in the kidney; we shall, there¬ 
fore, briefly consider the formation of each variety of concretion 
separately; and as the lithic acid is by far the most frequent 
variety of renal calculus; and its formation in the kidney best 
illustrates the principles on which renal calculi in general appear 
to be produced; instead of the oxalate of lime, which, according 
to our arrangement, should have the precedence, we shall com¬ 
mence with the lithic acid calculus. 

1. Of the Origin of Lithic Acid Renal Concretions.—•Sot an 
account of the condition Uie urine 
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the constitutiondi 



RENAL CONCRETIONS. Formation. 


309 


symptoms attending the lithic acid deposites, the reader is 
referred to a former chapter.* Taking for granted, therefore, 
that the subject is so far understood, we shall resume the his¬ 
tory where we then left off; and proceed at once to describe the 
symptoms usually attendant on the formation of a lithic acid 
calculus. 

The urine of those individuals who have a tendency to 
form lithic acid concretions, continues almost constantly, for a 
great length of time, to deposit lithic acid in some shap^ or 
other. This, being accompanied by no very remarkable or severe 
symptoms, often escapes their observation ; *tliey proceed, there¬ 
fore, in their usual habits, while the disease insidiously continues 
to gain ground daily. At length, about the age of forty, the 
affection begins to assume its most aggravated form; and both 
crystallized and amorphous sediments appear in the urine; oc¬ 
casionally in enormous quantities. At the same time, a peculiar 
state of the system, accompanied by fever, and closely resembling 
the condition of the system in gout, to which it is generally 
referred, comes on. The urine is now very much diminished 
in quantity, (often amounting almost to suppression,) its spe¬ 
cific gravity unusually great; its colour very deep ; the sediments 
unusually large, (or occasionally they disappear altogether;) 
and under these circumstances lithic acid is separated by the 
kidney in the state of a semi-fl^uid hydrate; which becoming 
solid, gives occasion to renal calculus. Daring the above state, 
there is commonly a sense of dull pain, or weight in the region 
of the kidney, and just above the pubes; but as these symp¬ 
toms are not very severe, they are little attended to; and after 
a few days, the whole gradually subside, or perhaps terminate in 
an attack of g^nt. Sooner or later after the above symptoms, but 
commonly not before they have subsided, and the urine has begun 
to be secreted in its usual quantity, the patient is seized at once, 
and perhaps without the least warning, with a most acute pain 
in the region of the kidney, accompanied by violent sickness and 
vomiting; and with other symptoms to be presently described, 
when we come to treat of the mechanical effects of urinary con¬ 
cretions. 

Snob is the history of the formation of a lithic acid calculus 

• See pag«^194. 
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in the kidney, as I am convinced I have seen it. Of course I 
cannot positively assert that the nucleus is generated during 
the existence of the symptoms above described; but I have 
met with such strong evidence of it, that no doubt on the sub¬ 
ject has been left in my mind. I do not see also how it is 
possible to account for the sudden nephridc attacks which fire' 
quently take place, during perfect health; except on the suppo¬ 
sition that the calculus had been formed before, and had lain 
foF"s<Sme time in the kidney; which it very frequently appears 
to do, without producing much pain or even uneasiness. I 
admit that it is extremely difficult to get at the truth, on these 
points; the attention of patients being generally too much 
taken up with their present sufferings to attend to' what took 
place some time before; and particularly to what was slight, 
perhaps, and in their estimation Ijttle connected with their present 
suffering. Besides, the calculus might have been formed months 
or years before, and thus the symptoms attending its formation 
have altogether escaped from their memory. 

In the preceding narrative of the circumstances attending the 
formation of a lithic acid c^culus in the kidney, we alluded to the 
hydrated form which this acid is capable of assuming, and the 
part this property plays in the formation of the calculus. We 
have now to illustrate this, and the collateral circumstances, a 
little more in detail. 

That renal calculi of lithic acid are most likely to be formed 
when the lithic acid abounds in the urine, is sufficiently ob¬ 
vious ; yet when we consider how common such a condition of 
the urine is, compared with the infrequency of renal calculi, 
it is equally obvious, that the mere presence of lithic acid in 
the urine cannot be the only cause. The fact iw, that though 
the above conditions of the urine and of the health strongly 
predispose, and are even necessary, to the deposition of calculous 
nuclei; the presence of other circumstances are likewise required 
for their immediate formation. Some qf these circumstances 
may be occasional, and purely accidental; but generally they 
are the result of disease, and somewhat analogous to the follow¬ 
ing: 

We have shown that the lithic acid is capable of existing in a 
semi-fluid state, or as a hydrate, for som^ .time before it under- 
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goes the process of crystallization. Tins may be illustrated 
by dissolving a little lithic acid in an alkaline solution, and pre¬ 
cipitating it, when cold, by the addition of muriatic acid. The 
lithic acid is separated in the form of a bulky gelatinous mass ; 
which after a while begins to diminish rapidly in size, and at 
the same time, to assume the crystallized form. Now the lithic 
acid and the lithate of ammonia may be often seen deposited in 
great abundance in human urine, in this hydrated and gelatinous 
form, before they assume the crystallized and pulverulent liohdi- 
tions. The lithate of ammonia, also, voided by birds, serpents, 
&c., and the lithate of soda formed in the human subject dull¬ 
ing gout, when first secreted, exist in this semi-fluid or plastic 
state; and afterwards become hard, on undergoing an imj^er- 
fect kind of crystallization; by which they are separated from 
the water with which they ar^ combined and held in imperfect 
solution. 

The kidney is made up of a congeries of smaller parts, or of 
little kidneys, if we may use the expression; each one of which 
is independent of the others in its structure, and may, tlierefore, 
probably independently of the others, become deranged in its 
functions. Let us suppose one or more of these little kidneys 
similarly deranged to the others, but in a greater degree; so 
as to secrete very little water, but a large proportion of lithic 
acid. In such a case, the lithic acid must be obviously sepa¬ 
rated in the peculiar hydrated condition above mentioned. In 
this state it is bulky, and a small portion may thus occupy the 
whole of the infundibulum in which it has been deposited; or 
the quantity may be supposed to be so great, as to be portly 
protruded into the common receptacle or pelvis of the kidney. 
After remailring in these positions for some time, crystalliza¬ 
tion may be supposed to take place; the semi-fluid mass will 
now be much diminished in bulk, and perhaps reduced to the 
form of a mass of crystals easily separable from dhch other; 
and thus pass off in, the form of red gravel. Or what may be 
easily imagined to take place, especially when the lithic acid 
is very impure and combined with a larger portion than usual of 
other matters; the gelatinous mass of hydrated lithic acid may 
assume the form of an imperfectly crystallized or amorphous solid 
mass; and thus c^stitute a nucleus for a future calculus pos- 
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sessing these characters. Or something between these two ex¬ 
tremes may take place ; the plastic mass of lithic acid may partly 
separate into crystals, and partly remain in the form of an amor¬ 
phous mass enveloping these crystals; in which case a mixed 
kind of nucleus will ho formed. 

2. Of the Origin of Oxalate of Lime or Mulberry Renal Con¬ 
cretions .—Taking for granted, as before, that the reader is 
acquainted with the condition of the urine, and the constitutional 
symptoms attending the oxalic acid diathesis; we shall proceed 
at once to consider the symptoms and modes of formation of 
oxalate of lime renal concretions. 

It may at first sight appear difficult to conceive how a sub- 
stonco like the oxalate of lime can form a calculus at all; 
since in our hands, this salt exists only in the form of a powder, 
little soluble in water, and quitp incapable of concreting, or of 
assuming the massive crystallized form. That the oxalate of 
lime, however, is not only capable of forming amorphous, but 
crystallized concretions of considerable magnitude, is sufficiently 
obvious, from a very superficial examination of mulberry concre¬ 
tions ; and perhaps the following observations may tlirow some 
light on the modes in which these varieties are produced. 

Whetlier the oxalic acid be taken as food, or eliminated 
during the assimilating processes, still the quantity compared 
with the bulk of the articles witli which it is mixed, is com¬ 
paratively small, and in all ordinary cases, it seems to pass oft‘, 
whether associated with lime or not, in a state of solution in 
the acid urine in which it is secreted. When, however, the 
proportion of the oxalic acid is greater than usual, or when from 
any cause the urine becomes alkaline, the oxalate of lime, no 
longer under vital control, and becoming incapable of being 
held in solution in the urine, is precipitated in the kidney; and 
when once, even the most minute solid particle is thus deposited, 
it is quite sufficient to constitute a nucleus, around which future 
accretion will take place.* This is one of the modes in which 
renal concretions of the oxalate of lime may be supposed to bo 


* In certain diseases of the kidney, as we have elsewhere shown, minute 
crystals of the oxalate of lime are occasionally seen in the tubuli urini- 
feri. ,, 
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formed; but the most frequent mode in which such concretions 
arc formed, appears to involve another principle. 

Wo have elsewhere stated, that in certain states of the system 
frequently connected with cutaneous disease, and with the pre¬ 
sence of oxalic acid, the mucous membranes of the urinary 
organs, and particularly of the kidneys, arc disposed to throw off 
large quantities of lime, either in the shape of carbonate or 
phosphate of lime, or of a mixture of the two.^ Now, ^ when 
this is the case, and when oxnhc acid, in any state of combi¬ 
nation, is at the same time eliminated by the kidney, the fonna- 
tion of an oxalate of lime concretion is inevitable; for from 
the groat excess of lime present,«and from tlie tendency in the 
urine to alkalescence on such occasions, the oxalate of lime 
formed, no longer capable of being retained in solution, is 
deposited in the solid form ; and thus, as before, affords a nucleus 
around which other portions of the salt cither rapidly concrete 
in the amorphous form ; or more slowly in the crystallized form ; 
according as tlie oxalic acid and the lime may happen to bo more 
or less abundant. Such appears, as just stated, to be the most 
frequent mode in which the formation of an oxalate of lime con¬ 
cretion is formed in the Iddney. In otlier instances, a particle 
of blood, or perhaps of the epithelium of the mucous mem¬ 
brane lining the cavities of the kidney, may constitute the 
primary nucleus of tlie concretion. This may bo supposed to 
be the mode in which renal oxalate of lime concretions are pro¬ 
duced, after inflammatory attacks or injuries of the kidney, of 
which I have seen repeated instances; for during such condi¬ 
tions or injuries of the kidney, blood, &c., are not unfrcqucntly 
thrown off from the excited or injured mucous membrane. In 
all these, and other instances that might be related, the for¬ 
mation of an oxalate of lime concretion obviously requires the 
concurrence of other causes besides the mere presence of oxalic 
acid in the urine ; and hence, as elsewhere stated, the formation 
of such concretions isj,, for the most part, purely accidental, and 
by no means commensurate with the frequency of the diathesis in 
different individuals. 

3. Of the origin of Cystic Oxide renal Concretions .—The 
cystic oxide form of calculus is so rare that wo can say but little 

* See pages 283, 284. 
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respecting it; but from the history we have given of cystic oxide 
concretions, as well as from the peculiar properties of the sub¬ 
stance, there can be little difficulty in conceiving how concretions 
can be formed from it in the kidney. The plastic nature of cystic 
oxide, while it favours the formation of concretions, is unfavour¬ 
able to their escape ; for a substance of moderate size and hardness 
may be supposed to pass much more readily tlirough a muscular 
cangl^ than a plastic mass yielding to pressure, and capable of 
assuming the irregular forms of the canal itself. 

4. Of the origin of Phosphatic renal Nephritic 

calculi composed of the phosphates are not of common occurrence, 
and in almost all instances their immediate nucleus consists of the 

I 

carbonate or phosphate of lime, or a mixture of both. In general 
also these two substances predominate throughout the calculus; 
and, except in a few rare instances, tlie proportion of the triple 
phosphate present in such calculi is far below the average. The 
rationale of these remarks will be readily understood by those who 
have perused the foregoing pages, and borne in mind what has 
been said on the subject of the pathology of incidental princi¬ 
ples. I have seen very few instances of renal calculi composed of 
the phosphates, in which the mucous membrane lining the cavities 
of the kidney has not been in that peculiar state of disease formerly 
noticed, in which it throws off calcareous matter either in the state 
of carbonate or of phosphate; * and though phosphatic renal cal¬ 
culi mag be occasionally of urinary origin, yet I am satisfied that 
such an origin of these concretions is of uncommon occurrence i 
and that they are most usually formed from the mucous membrane 
lining the cavities of the kidney in the manner stated. On these 
grounds we can account for the comparative absence of the triple 
phosphate of magnesia and ammonia; which is mo^ frequently of 
urinary origin ; and only begins to be associated with the calca¬ 
reous saltSj when they have formed a mass so large as to disturb 
the functions of the kidney; and thus to cause the urine to 
abound in, or rather to deposit, the triple phosphate.f In two or 

* See pages 283, 284. 

■f- Many years ago, I examined the body of a gentleman who during the 
greater part of his life had suffered from renal disease, remarkable for being 
attended by the secretion of large quantities of the earthy phosphates. Both 
kidneys were not only extensively disorganized; bkt most of the natural 
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three renal calculi composed chiefly of the triple phosphate, 
which I have seen, there apijeared to be a foreign nucleus, around 
which the triple phosphate was collected. I am ignorant of the 
history of these cases; but think it not improbable that the 
patients, among other things, had been taking alkalies too freely ; 
which caused an excess of the triple phosphate to abound in the 
urine. 

Such is a summary account of the formation of tire different 
varieties of renal calculi, as founded partly on their structure, 
and partly on the pathology of the principles of which they are 
composed. Did our space allow, innumerable illustrations of 
the general accuracy of the opinions above advanced might be 
given ; but 1 hasten to consider the subject in another point of 
view. 


Section II.— Of the Symptoms and Treatment of Renal 
Concretions in general. 

The subject of renal concretions is naturally divided into two 
parts, viz. the symptoms, dec., they produce while in the kidney ; 
and the symptoms they produce during their passage from the 
kidney down the ureter to the bladder. 

Of the Symptoms produced by the iwesence of Concretions in 
the Kidney. —The most frequent symptoms produced by the pre¬ 
sence of foreign bodies in the kidney, are— pain in the region of 
the organs ; -disturbance of the functions of the stomach, usually 

cavities, as well as many cysts, were found distended with numerous earthy 
concretions of various sizes and composition. The concretions found in 
those cavities to which the urine had access, consisted of the phosphate and 
carbonate of lime, and irtore or less of the triple phosphate of magnesia and 
ammonia: while those cavities or cysts distinct from the renal structure, and 
to which, therefore, the urine had no access, consisted of the calcareous phos¬ 
phate and carbonate only, without any admixture of the triple phosphate. 
This case forcibly arrested my attention at the time; and indeed was one of 
the first circumstances that led me to the views advanced in this treatise 
respecting the pathology of the phosphates. 
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accompanied by nausea and vomiting; uneasy sensations, and 
painful retraction of the testes ; and Moody urine. Each of these 
symptoms is liable to he very much modified according to the size 
and nature of the concretion, the peculiar constitution of the 
patient, and a variety of other circumstances; as in the next place 
we shall attempt to show. 

The jmin produced by tlic presence of renal concretions differs 
almost infinitely both in kind and degree. I have known patients 
who were constantly passing renal concretions of considerable 
magnitude, declare that they felt no pain from them whatever; 
and that if they had’not seen the concretions, they would have 
been unconscious of their existence. I have seen other instances, 
in which the presence of a small concretion in the kidney has 
given occasion to very great suffering or uneasiness about the 
back, for a long time before it has descended from that organ into 
the bladder. In these cases the differences could neither depend 
on the nature of the concretion, nor on its size; for the concre¬ 
tion has in both instances consisted of lithic acid, and the least 
concretion produced the greatest pain. Still the nature of the 
concretion and its magnitude, other things being equal, have 
doubtless a great effect in modifying the nature and the degree of 
the pain. Generally speaking, perhaps, concretions of the lithic 
acid produce least pain; and the pain, when it does occur from 
such concretion, is often dull and oppressive,-with a sense of weight; 
of the gouty and rheumatic kind; and accompanied by conges¬ 
tion and derangement of the hepatic system. Indeed the pain in 
general from lithic acid concretions, may be said to bear a certain 
relation to the constitutional disturbance; that is, to the activity 
of the gouty or rheumatic diathesis, and to the hepatic derange¬ 
ments present; especially about the middle period- ©f life, when 
such affections, os was formerly stated, first begin to make inroads 
on the system. The presence of concretions of the oxalate of lime 
in the kidney often produces great pain and constitutional de¬ 
rangement; but the pain and derangement usually assume characters 
different from the pain and derangement attending lithic acid 
concretions. The pain is generally of a more acute character; 
and though principally referred to a particular spot over the region 
of the kidney, is often discursive, and shoots in tibe direction of 
the ureter, epigastrium, or shoulder. The constitutional symptoms 
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also partake of the irritable, rather than of the congestive and in¬ 
flammatory character—in short, present all the peculiarities of the 
oxalate of lime diathesis formerly noticed; and which need not 
he repeated. I am not aware of any peculiarity in the pain of the 
back, produced by cystic oxide concretions in the kidney ; further 
than that it is often severe and distressing, and not necessarily 
characterised either by gout, rheumatism, or irritability. The ex¬ 
istence of concretions of the phosphates in tlio kidney is some¬ 
times attended by great suffering. The pain, which is almo*^ un¬ 
remitting, is apt at intervals to assume an aggravated form, so that 
the affection becomes paroxysmal. I have more frequently noticed 
this form of concretion to be accompanied by a distressing sense 
of burning heat in the back, than cither of the other fomi^ of 
calculus; though this is a symptom occasionally occurring in all 
the varieties. In other respects, the pain and phenomena at¬ 
tendant on concretions of the phosphates closely resemble those 
attendant on the oxalate of lime, to which form of concretion they 
are for the most part pathologically related ; as stated in a former 
chapter. 

The next most constant symptom produced by the presence of 
concretions in the kidney, is, disturbance of the gastric functions, 
usually accompanied by nausea and vomiting. This symptom, 
like the pain produced by renal concretions, witli which it is in a 
certain degree commensurate, is subject to the greatest possible 
variety in different instances. Those in whom lithic acid concre¬ 
tions do not produce pain, often escape gastric disturbance ; and, 
as above stated, the chief disturbance in such cases usually lies 
below the stomach. When lithic acid renal concretions produce 
pain, the stomach generally sympatliises in some way; and most 
usually by producing great acidity and its consequences. Nausea, 
and even vomiting, are not unfrcquently occasioned by renal lithic 
concretions; but most commonly, when this is the case, the indi¬ 
viduals labour at the same time under what they call a bilious 
attack j that is, abdominal congestion, accompanied by gouty irri¬ 
tation. The presence of oxalate of Ume concretions in the kidney 
usually produce great gastric disturbance of various kinds, among 
which, however, nausea and vomiting, though they occasionally 
occur, are not the most frequent symptoms. The most usual 
symptoms are, gre**! flatulence, and its consequences, gastrodynia. 
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palpitation of the heart, &c.; in short, disturbances not only of 
the stomach, but of the whole system, partaking of the irritable 
characters, formerly described as characteristic of the oxalic acid 
diathesis. I know of no peculiar gastric disturbance occa¬ 
sioned by the presence of cystic oxide concretions in the kidney. 
Benal concretions of the phosphates often produce considerable 
gastric derangements; which gastric derangements, for the 
reasons mentioned, usually partake more of the irritable cha¬ 
racter 'of those produced by the oxalate of lime, than of the 
congestive character of those produced by litliic acid renal con¬ 
cretions. * 

The third symptom, most usually produced by the presence of 
renal concretions, are painful sensations, accompanied by retrac¬ 
tion of the testes. This symptom assumes a variety of forms in 
different instances. Sometimes, ipstcad of pain and retraction of 
the testes, there is a sense of numbness, coldness, or relaxation. 
These, and a variety of other anomalous sensations, are not con¬ 
fined to the testes, but occasionally extend down the inside and 
front (more rarely the outside) of the thighs ; and even to other 
parts of the body. Sometimes also, when the pain is of long 
duration, the testicle chiefly affected becomes swollen and tender 
to the touch. Indeed, I have seen several instances in which 
pain and swelling of the testicle constituted one of the first and 
most prominent symptoms produced by a renal concretion. I 
am not aware of the causes of those differences in this symptom; 
or whether this symptom be liable to be otherwise much modified 
by the nature of the renal calculus. I have seen many of tlicse 
modifications, both present and absent, in all the varieties of con¬ 
cretion, and in almost every possible grade. Sometimes they have 
constituted one of the most troublesome indications; at other 
times they have been altogether absent; and that without any 
reasons that I could discover. Certainly, at least, neither the size 
nor the kind of concretion appeared to account for the modifica¬ 
tions of the symptoms, nor for their presence or absence. It is 
probable, therefore, that these symptoms are connected with some 
accidental nervous sympathies or communications not at present 
understood. The passage of flatulence along those portions of the 
colon, in near contact with the kidney, is sometimes attended by 
darting pains in the testes. 

10 
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The last characteristic symptoms of renal concretions to ho 
briefly noticed is hloody urine. This, like the preceding, is sub¬ 
ject to great modifications. In a variety of eases of renal con¬ 
cretions, blood is never observed at all; in others it is almost 
constantly present. In congested and gouty subjects who suffer 
from lithic acid renal concretions, tlic blood often appears in the 
urine under the form of a dark cofiee-coloured sediment, mixed 
with lithic acid gravel; which, after a time, subsides to the bottom 
of the vessel, and leaves the urine apparently little colored. 
This hfemorrhago is sometimes produced by very slight causes; 
us, for instance, by an active cathartic wMch had perhaps been 
taken to relievo a bilious attack. Occasionally the blood is more 
abundant; and in this case the colour is more florid, and the urine 
remains red, after subsidence has taken place. Perhaps, on the 
whole, renal concretions of the oxalate of lime are more apt to 
produce hmmorrhage than any other variety. This may arise in 
part from their rough and angular forms; but the peculiar cha¬ 
racters of the diathesis have likewise something to do with the 
plienomcna. Thus, during the prevalcnoc of certain epidemics, in 
which the tendency of tliis form of concretion seems to be aug¬ 
mented, I Iiavo seen bloody urine very common.* At other times, 
in sporadic cases of the oxalate of lime concretion; and in those 
cases in particular in which oxalic acid appears to have been 
formed (or introduced) into the stomach, very largo crystallised 
concretions of the oxalate of lime, presenting sharp angular points 
in all directions, have been voided; during the formation, or even 
the passago, of which, no brnmorrhage had been observed. I have 
never seen bloody urine accompany cystic oxide renal concretions. 
Renal concretions composed of the phosphates are sometimes ac¬ 
companied by bloody urine; but if I were to speak fi'om my own 
experience, I should say, much less frequently than some other 
forms of concretion. 

In concluding this part of our subject, it need scarcely be ob¬ 
served, that the preceding remarks apply to those cases in which 
the degree of exercise is supposed to be moderate and equal. 
Violent exercise, in every instance, seldom fails to increase all the 
above symptoms in a greater or less degree. In these remarks. 


* See page 20. 
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also, the concretions are supposed to be of moderate size, and not 
in any way connected with organic disease; circumstances which 
much aggravate the symptoms, and produce others to bo now 
briefly recited. Renal calculi, under favourable circumstances, 
make their escape from the cavities of the kidney, and descend 
into the bladder, from whence they are discharged with the urine. 
During their transit they produce a train of symptoms to be pre¬ 
sently described. In the mean time, however, we shall make a 
few remarks on the presence of concretions in the kidney too large 
to be thus got rid of; and which, from their retention in that 
organ, and their gradual increase in magnitude, finally destroy its 
functions. „ 

The symptoms produced by concretions in the kidneys, too 
large to escape, are by no means commensurate with the magni¬ 
tude of the concretions. Their,.increase being in general very 
slow, the organs become accustomed to the stimulus, and gradually 
accommodate themselves to their pressure. During all this time, 
however, one or more of the symptoms above mentioned are 
seldom absent, particularly after exercise or exertion of any kind ; 
and at those periods when the functions of the digestive organs 
and bowels are, from any cause, disturbed. The patient, in fact, 
is conscious that something is wrong about the kidney ; and that 
he cannot take those liberties with impunity, wdiich a perfectly 
healthy person can do. Yet, as just observed, an individual may 
pass the greater part of a long life with a very largo concretion 
in one kidney at least., (sometimes oven in both,) without being a 
remarkable sufiercr. When the concretion, or concretions, (for 
sometimes there arc several,) are large, they necessarily destroy, in 
a greater or leas degree, the organization, and consequently the 
functions, of the kidneys. In such cases the properties of the 
urine arc always disturbed, and besides blood, which is frequently 
present, there arc often large quantities of other unnatural matters 
in the urinb ; the appearances and properties of which vary some¬ 
what according to the nature of the conerction. The nature of 
the concretion may be conjectured with tolerable certainty from 
fragments previously passed, and from the prevalent characters of 
the diathesis; of which the urine, both in health and disease, ge¬ 
nerally presents the most striking characteristics. Thus, when the 
concretions in the kidney consist of the litliiq acid, this principle. 
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in an impure or imperfectly developed condition, is generally 
mixed with the bloody and muco-purulent discharge. On the 
other hand, when the concretions consist of the mulberry variety, 
the hthic acid is not only entirely absent, but the mucous depo- 
site, when not mixed with blood, usually assumes the form of a 
transparent gelatinous mass of a greenish colour; the urine also 
has generally a greenish whey-like tint, and is of moderate, or 
oven low specific gravity. When blood is present in small quan¬ 
tity, this is apt to be almost black; and even when presSSl in 
large quantity, it is usually darker coloured than tho blood pro¬ 
duced by lithic acid concretions. I have sc«n no instance of the 
presence of a large cystic oxide conQrotion in the kidney ; but pre¬ 
sume, that tphen such exists, tho urine will be always found \o 
contain more or less of this peculiar principle. When large 
concretions of the phosphates, exist in tho kidneys, the ten¬ 
dency of the urine to alkalescence, and tho earthy deposites in¬ 
variably present in a greater or less degree, are, in conjunction 
with tlio other symptoms, sufficiently characteristic of the circum¬ 
stance. 

The above remarks apply to Uie quiescent condition of large 
renal concretious. When from severe exercise, or from other 
accidental circumstances, tho concretions become dislocated, 
tliey sometimes produce inflammation of the kidney and death 
in a very short time ; and this, perhaps, is one of the most 
dangerous accidents to which they are liable. Thus, I have 
known individuals with huge concretions in the kidney, after 
a shght fall or strain of the lumbar muscles, immediately seized 
with the most excruciating pain in tho region of the kidneys, 
attended by agonizing gastric distress and vomiting, which nothing 
would allay. jAt length, after a few hours, suppression of urine, 
at first partial, and then complete, has supervened, aud tlie 
patient has become comatose; in which condition he has ex¬ 
pired, in spite of every attention, in a day or two aftdr the acci¬ 
dent. At other times, such an accident terminates more slowly, 
but not less surely, in extensive suppuration and destruction of 
the kidney; under the effects of which the patient ultimately sinks 
exhausted. 

After what has been stated above and elsewhere, on the forma¬ 
tion and existence .-of concretions in the kidneys, we need not 
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dwell on the causes, diagnosis, or prognosis, in suclt affeotions. 
We shall proceed, therefore, to consider the symptoms usually 
attendant on the passage of renal'concretions from the kidney to 
the bladder; and then speak of the treatment of the whole subject 
of renal concretions in conjunction. 

Of the descent of renal concretions from the kidney to the 
bladder. —^As tbe effects produced by the descent of renal concre¬ 
tions from tbe kidney depend chiefly on the mechanical irritation 
they‘occasion, the symptoms prod^uced by tlio different varieties 
of concretions closely resemble each other. We shall commence, 
therefore, with a detailed account of the symptoms produced by 
the most common variety of renal concretion, viz., tbe lithio acid 
renal concretion ; and afterwards point out tlie most stiiking diffe¬ 
rences in the symptoms produced by the other concretions. 

At a greater or less period after the formation of a lithic acid 
calculus in the kidney, but generally not till after the peculiar 
symptoms accompanying the formation of such a concretion have 
subsided, and the flow of urine has begun to assume its natural 
condition; the little concretion, under favourable circumstances, 
quits the cavity of the kidney, and entering tbe ureter, gives occa¬ 
sion to the train of symptoms to be now considered. 

The attack usually commences with a sudden aggravation of 
all the symptoms formerly described as produced by a calculus in 
the kidney, viz., a most acute pain in the loins, accompanied by 
nausea and a tendency to fainting or rigor, which soon terminate 
in violent vomiting, and more or less of fever. The pain usually 
assumes the paroxysmal form; and, together with the sickness 
which accompanies it, is of such an overwhelming nature as to 
paralyse the stoutest individual.* During the paroxysm the 
bowels are apt to be much disturbed with flatulence, amounting 
to what has been termed nephritic colic; and the pain shoots in 
all directions, but particularly forward to the groin, or downward 
to the bladder, or oven to the end of the penis. The testicle on 
tbe side affected is painfully retracted, and there is a sense of 
numbness or uneasiness down the inside and front of the thigh. 
There is a fifequent tendency to pass the urine, which is usually 
scanty, high-coloured, or bloody, voided with pain and diflBculty, 

* I have known nephritic attacks accompanied by syncope, and in one or 
two instances by epilepsy. 
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and not unfrequently serous, even when blood or gravel are 
absent. These symptoms continue sometimes for a few hours 
only—sometimes for several days or even weeks; and when thus 
protracted, the progress of the concretion can be often gradually 
traced down the ureter by the shifting of the seat of the pain, and 
by certain modifications in its characters. On account of the 
peculiar form of the ureter, which is narrowest below, particularly 
where it communicates obliquely witli the bladder, the stone 
usually sticks in this part with the greatest obstinacy ; andT^ror 
duces, by its complete stoppage of the flow of urine, the most 
distressing symptoms. At length, during a violent paroxysm of 
retching, the patient experiences a spdden sensation, as if he were 
stabbed; aild from that moment his acute pains commonly ceafie, 
the stone having suddenly slipped into the bladder. Such is' 
the usual history of the Jlrst ^descent of a lithic acid calculus 
from the kidney to the bladder. In subsequent attacks, the 
symptoms are usually milder, and considerably modified; the 
ureter either having become expanded; or accustomed to the 
stimulus of a foreign body. Sometimes oven in first attacks the 
symptoms are so slight as to escape notice; even when severe, 
tJiey often gradually subside without any crisis; so that wo are 
unable to determine with certainty whether the concretion has 
left the ureter or not. In such oases'it is probable that the 
urine escapes by the sides of the calculus ; as many of the symp¬ 
toms produced by Uxo descent of renal calculi appear to depend 
more upon the suppression of urine they occasion, than upon 
their mechanical irritation. In some instances lithic acid con¬ 
cretions become broken or disintegrated during their passage j&om 
the kidney ; and in this case they are voided as gravel with little 
inconvenience. 

The symptoms produced by the descent of an oxalate of lime 
concretion from the kidney, in most respects resemble the above, 
produced by a lithic acid renal concretion. The nature of the 
concretion may be generally inferred from the former history of 
the patient, and from the prevalent diathesis. The absence of 
lithic acid gravel in the urine, the dark colour of the blood usu¬ 
ally present, the marked and peculiar constitutional irritation, 
and the severe and often protracted character of the attack, assist 
our diagnosis, and jisualJy leave little doubt on the subject. I 
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have generally observed, also, that the pain and worr||^produccd 
by the descent of an oxalate of lime concretion often remains 
much longer after the descent and escape of the calculus, than 
after the descent and escape of litbic acid concretions; so that 
the patient can be scarcely persuaded that others do not remain 
behind—a circumstance of ratlier uncommon occurrence in this 
form of concretion; which is usually solitary, and even under 
ordinary circumstances, docs not recur, except after considerable 
intervals. 

I have known great suffering produced by the descent of a 
renal calculus composed of the cystic oxide; but am not awoi'c 
of any peculiarity in the symptoms. The nature of the concre¬ 
tion can without much difficulty be determined by the state of 
the urine. The descent of renal concretions composed of the 
phosphates, often gives occasion, to great and protracted misery. 
I once saw an attack continue for upwards of three weeks, almost 
without remission. At length the concretion made its escape into 
the bladder; from which organ it was shortly afterwards voided 
with some difficulty on account of its magnitude. It is not easy 
in all instances to form a correct opinion of the nature of the 
concretion, when it consists of the phosphates; for the irritation 
and excitement usually present, often cause the urine to bo loaded 
with the lithate of ammonia. The constitutional history of the 
patient may throw some light on the subject. Whctlier tlie 
absence of blood in the urine bo characteristic or not of phos- 
phatio renal concretions, I cannot state ; but it has so happened, 
tliat in the few instances I have seen of such attacks, tlie urine, 
though sometimes serous, has not contained blood. 

After what has been stated, we need not dwell on the causes or 
diagnosis of nephritic attacks occasioned by the descent of renal 
calculi.* Widi respect to the prognosis, it may be stated, that 
viewed mechanically, or wiUi reference to the possibility of their 
entering and passing down the ureter, everything depends on the 

* The reader is referred more especially to page 266, where the symptoms 
produced by bihary concretions, which occasionally somewhat resemble those 
produced by renal concretions, are pointed out. The diagnostic differences 
between the symptoms produced by the descent of renal concretions, aiid 
other aflFections of the kidney likely to be mistaken for such an accident, will 
be more fully considered in the next chapter. 
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isizo and ahape of tlio concretion. Small concretions, though pro¬ 
ductive oT severe pain, are seldom dangerous ; large concretions, 
on the contrary, by sometimes permanently sticking in the ureter, 
produce great constitutional irritation, and oven the death of the 
patient. Such instances, however, arc very rare, and have most 
usually occurred when there has been disease of the kidney; or 
when there has been a calculus in both ureters at the same time, 
and there has been from this cause a total suppression of urine. 
When suppression of urine takes place, the patient usuaWy be¬ 
comes comatose; in which state ho expires; sometimes in convul¬ 
sions. A scanty or suppressed condition of the urine, therefore, 
is always to bo considered as a forrrjidable symptom in nephritic 
attacks. Concretions too large to enter the ureter, produce’ a 
peculiar train of consequences already noticed; but to bo more 
fully illustrated hereafter. 

Of the Treatment of Renal Concretions. —The treatment of 
renal concretions, like their symptoms, may be conveniently con¬ 
sidered under two heads, viz, the treatment to bo adopted while 
they are comparatively quiescent in the kidney; and the treatment 
fb be adopted to alleviate the acute symptoms they produce during 
tlioir passage down the ureter. 

When the symptoms formerly recited appear to denote the 
presence of concretions in the Iddncy, and when, from the pheno¬ 
mena exhibited by the urine, and from the absence of other 
circumstances denoting organic disease of the organ, there is 
reason to hope that these concretions are not of such a mag¬ 
nitude that their escape is impossible ; one of the first ob¬ 
jects to be attempted, is to cause their expulsion from the 
kidney. The means to bo adopted for this purpose in the dif¬ 
ferent forms of calculi are essentially the same; but vary in 
some minor particulars. When the concretions are of the lithic 
acid variety, as is by far most frequently the case, one of the 
earliest circumstances to be attended to, is the reduction of that 
congested condition of the abdominal viscera, which is usually 
present in this form of' concretion. This may be accomplished, 
should the symptoms be strongly marked, by cupping freely 
over the loins at the outset; and afterwards by active purga¬ 
tives, including calomel (and colchicum or henbane if gout 
be suspected, or giasmodic irritation present) conjoined with 
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alkaline and diuretic remedies; among which the ^pirate of 
potash, or tartarised soda, is perhaps the most eflBcient. When 
the symptoms denoting congestion have become subdued, the 
patient should be put upon the plan of diet and treatment for¬ 
merly mentioned, as adapted to the lithio acid diathesis; and 
bo directed to take simple diluents freely, (such as the Mal¬ 
vern or effervescing waters,) in conjunction with foot or horse 
exercise. The degree of exercise must be always carefully 
limited by the degree of pain and constitutional excitement pro¬ 
duced. Without attention to this precaution, exercise is danger¬ 
ous from its liability of exciting inflammation and its conse¬ 
quences ; when, however, the inflammatory state of the system 
has been previously reduced, exercise may be generally taken 
freely, and often with the effect of bringing away the concretions 
with comparatively little inconvenience. Under this plan of 
treatment, sometimes alternated with the cautious use of diu¬ 
retics of the tcrcbintliine kind, I have seen almost incredible 
quantities of sand, and numerous lithic acid concretions, of 
various magnitudes, brought away, to the great relief of the 
patient. 

If the concretions be too large to descend the ureter, which 
may be usually inferred from the phenomena presented by tlie 
urine; the congested state of the system, if it exists, is to be re¬ 
duced as before, but with more caution; and our object should 
be to maintain the flow of water, but not by forcing medicines to 
unduly increase it; as the use of active diuretic medicines under 
such circumstances, is highly improper, and often dangerous. 
In the preceding cases, however, two groat objects of the treat¬ 
ment will be similar; viz. to prevent the formation of new con¬ 
cretions in the one instance; and their increase in magnitude in 
the other. The means by which these objects are to be attained 
are the same, and have already been pointed out in our chapter 
on the lithic acid diathesis; to wliich, therefore, we refer tlic 
reader.* 

When, from the history of the patient and from the characters 
of the urine, the concretions are presumed to be of the oxalate 
of lime variety ; tlie same general principles of treatment are to 
be kept in view ; but the means to bo employed are somewhat 

* See iKvgc 194 . 
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diffcront^ That peculiar congested condition of the abdominal 
viscera, so usually present in middle-aged individuals labouring 
under litliio acid concretions, is seldom so remarkable (indeed is 
usually absent) in renal concretions of the oxalate of lime. Cup¬ 
ping and other depleting remedies, therefore, are rarely necessary, 
to much extent, in this form of concretion ; and the symptoms we 
have to deal with are rather those of irritability. If the state of 
the urine and otlior circumstances denote the absence of serious 
organic disease, and that the calculus is of small size, meaflS may 
be talcen to dislodge it, if possible, from the kidney. These means 
may, as before, consist of diuretic purgatives; or of diuretics 
alone, as for instance dilute nitfo-muriatic acid with nitrous 
aether. Sedatives, as henbane, &c.,will be proper; and the warm 
bath, conjoined with plenty of exercise, on foot or horseback, 
(always stopping short of severe pain, haemorrhage, or constitu¬ 
tional irritation,) should be perseveringly p*ersisted in, till the 
enemy be dislodged. When there is obvious organic disease in 
tlie kidney, all these means, as in the preceding case, will be im¬ 
proper; and our attention must bo directed to prevent, as well as 
wc can, the further increase of the calculi, by the means best cal¬ 
culated to obviate their formation.* 

When the renal concretions consist of the cystic oxide, or of 
tlio phosphates, the same general principles of treatment should 
be kept in view. Inflammatory symptoms, if present, which is 
rarely the case, should be subdued; and if there be no signs 
of organic disease in the^ kidney, and tlie concretions be appa¬ 
rently of small size, the moans adapted to remove them from 
the kidney should be cautiously applied. On tlie other hand, 
should symptoms of organic disease be evident, our attempts must 
bo limited to^ the prevention of the future increase of the calculi, 
and to the counteraction of chronic inflammation. For the former 
of these purposes the expedients already recommended should be 
resorted to ;t wliilo for the latter, an issue or seton over the loins 

• Seepage 71, where these means are pointed out. 

f When the phosphatic renal concretion, as is often the case, is connected 
with skin disease, an alterative course of sarsaparilla, or other means adapted 
to the peculiar character of the cutaneous affection, may, in addition to the 
means formerly pointed out as adapted to this peculiar diathesis, he often 
superadded wth excellent effect. 



328 


HENAL CONCRETIONS. Treatment, 


is often of great benefit: as will be more particularly out 

in the next chapter. 

The treatment to be adopted during the actual descent of con¬ 
cretions from the kidney is essentially the same in the different 
species of calculi; but occasionally requires to be modified accord¬ 
ing to the presence or absence of particular symptoms. In ple¬ 
thoric individuals labouring under renal concretions of the litliie 
acid variety, the symptoms sometimes run so high, that free cup- 
ping<’’^cr the loins is in the first place requisite. This may bo 
followed by a full dose of calomel and opium; and when these 
means have begun to sensibly aliect the system, warm fomenta¬ 
tions, or the warm bath, may be generally recommended with 
great advantage. After some time, diuretic purgatives (com¬ 
bined with cololiicum, and given in the effervescing form, if the 
stomach continues very irritable,) may bo resorted to; for it is in 
this particular stagO of the attack that diuretic purgatives, more 
than any other remedies, seem to promote the escape of the con¬ 
cretion. 

When the concretion consists of the oxalate of lime, the con¬ 
stitutional symptoms are seldom so urgent, as when it consists 
of the lithic acid. Antiphlogistic remedies, therefore, are not 
required in the same degree, and often not at all; and wo must 
trust more to sedatives and diluents. The warm bath and seda¬ 
tives may, in such cases, be often employed at the very commence¬ 
ment of the attack; while tho diluents may consist of citrate of 
ammonia or nitre, given in tho effervescing form, and dissolved 
in considerable quantities of tepid Jfiater.* Much alleviation from 
tho pain produced by renal concretions, is also sometimes obtained, 
by the free injection of warm water into the bowels. This remedy 
may be administered at first, with tho view of clearing the bowels; 
and afterwards, if necessary, repeated with the addition of seda¬ 
tives. In protracted cases of suffering from renal calculi com¬ 
posed of ths oxalate of lime and the phosphates, I have occa¬ 
sionally known tho greatest relief froi^ that intolerable burning 

* Perhaps the best mode of administering this form of remedy is to heat a 
small quantity of a strong solution of the citrate of ammonia or of nitre 
nearly boiling hot, and then to add to it such a quantity of some effervescing 
water as shall make the muturc blood warm. 
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s^satioi^f which patients sometimes complain in these forms of 
concretion, obtained by the application of pounded ice to the re¬ 
gion of the kidney. I first took the hint from a patient who 
always applied it in his own case with the best efiect. I apprehend, 
however, that the practice should he limited to the forms of cal¬ 
culi mentioned, and should hesitate to have recourse to it in ple¬ 
thoric gouty individuals labouring under lithic acid renal cal¬ 
culi. In such, and indeed in all cases, the application of fomen¬ 
tations as hot as the skin will tolerate them, is the safesrexpe- 
dient, and seldom fails to give temporary relief. 

Such are the most usual means to ho resorted to during tlio 
descent of renal calculi from the kidney. As already stated, these 
symptoms Often terminate of their own accord by the escape of the 
calculus into the bladder; sometimes, however, it happens, with 
the lithic acid calculi more e^ecially, that when one calculus 
escapes, others follow in quick succession, so as to constitute a 
number of attacks more or loss acute. In cases also of the oxa¬ 
late of lime and phosphatic concretion, uneasiness often prevails 
about the kidney and bladder long after the calculus has escaped 
from the latter organ; so that the patient is apprehensive that 
others remain. Nor is it easy, in all instances, to determine this 
point; though, as already stated, the probability, with regard to 
the oxalate of lime concretion, in particular, is against the suppo¬ 
sition that other concretions remain. 
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CHAPTER II. 

OF DISKASES OF THE KIDNEY, PKODUCED BY, AND LIABLE TO BE 
. CONFOUNDED, OR ASGOCIATED WITH CALCULUS IN THESE ORGANS; 

AND OF THE TREATMENT QF SUCH DISEASES. 

C * 

The disease most likely to be produced by, and confounded or 
associated with, renal concretions; is inflammation of the kidney, 
either in its acute or chronic form; this, therefore, will occupy 
our attention in the first place. We shall afterwards briefly con¬ 
sider, under a second general head, the diseases resulting from 
acute and chronic inflammation of the kidney ; and from the me¬ 
chanical irritation produced by a calculus, or other degenerating 
influences on that organ.* 

O/ Acute Itifiammalion of the Kidney .—^All writers agree 
that idiopathic nej)hritis, or acute inflammation of the substance 
of the kidney, is a very rare disease, at least in this country. 
This accords with my experience; for during the long time 
my attention has been directed to these diseases, I have only 
scon two or throe well-marked instances, and am not able to 
speak with much precision of more than one case.f Like other 

* The arrangement of inflammation among mechanical d’seases has been 
the subject of pseudo-criticism. When the learned critic has condescended 
to inform me what he knows (i. e. understands) of inflam m ation beyond its 
mechanical phenomena, I may be inclined to listen to him. 

•f Unfortunately the memoranda of this case, which occurred to me many 
years ago, have been mislaid; so that I can only state the general circum¬ 
stances. The patient was a sen^ant, a young man about thirty years of age, 
not subject to gout or rheumatism, and apparently sober and healthy. The 
affection was stated to have commenced with the symptoms recited in the text. 
After it h&d existed for some time, medical aid was called in, and he was 
actively treated. I then saw him once, I believe, only. At that time he 

10 
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acute attqicks of inflammation, acute nephritis usually commences 
with rigor, which is soon followed by all the usual concomitants 
of fever. This fever is sometimes of a highly phlogistic cha¬ 
racter ; sometimes only moderate; but in all instances is marked 
by decided hardness of pulse. There is acute burning pain in the 
region of one or both kidneys, accompanied by thirst, anxiety, 
restlessness, colicky pains with constipation of the bowels for the 
most part, and sickness and vomiting. The urine, which at first 
is of a deep red colour, is said, as the disease proceeds, to-IBbcomo 
limpid and colourless; and in the height of the disease, there is 
a frequent desire to pass it, but with very little effect; and some¬ 
times, when both kidneys are affeci^cd, there is a total suppression ; 
in which ease a fatal coma soon supervenes. • 

Such are the most frequent symptoms stated to bo produced 
by acute nephritis; and though they resemble in some respects 
the symptoms formerly pointed out as accompanying the ne¬ 
phritis attended by acute anasarca, yet there are many points 
of distinction. That acute nephritis can exist without ana¬ 
sarca, I have not, from what I have seen, the least doubt. It 
is evident, therefore, that the cause producing acute anasarca 
involves the whole system, and the kidneys among the rest; 
while simple inflammation, if confined to the kidneys alone, docs 
not necessarily produce anasarca.* The urine in acute nephritis is 
said by some, like the urine in acute anasarca, to be serous. On 
tliis point 1 regret tliat I cannot speak with much certainty. The 
urine in the case of acute nephritis, of which a few particulars 
have been given in a preceding note, was very little if at all serous, 
at the time I examined it. Whether it had been albuminous be¬ 
fore, or whether it became albuminous in subsequent stages of the 

complained of.,constant acute burning pain in the region of the kidney, 
'llierc was no anasarca; nor, as far as 1 recollect, any other striking symp¬ 
toms. 'rhe urine was not remarkably scanty; but it was of a deep blood- 
red colour, transparent, and little if at all serous. He died setne days after; 
and the body was examined. The kidneys alone were found to be affected, 
and these were both much enlarged, and in a most intense state of inflamma¬ 
tion throughout their whole substance. So much I remember; but I regret 
that I cannot, for the reasons stated, safely enter into further details, either 
as to the cause, symptoms, circumstances attending the fatal result, or the 
appearances foimd after death; all of which, however, I remember generally 
to hare been interesting and instructive. 

* See page 121, ^ seq. 
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affection, I am unable to state. M. Raycr obsersres, that a serous 
condition of the urine in simple nephritis is accidental and occa¬ 
sional only.’’* 

Authors speak of gouty and rheumatic nephritis, as opposed 
to simple or idiopathic nephritis. That such modifications of 
tile disease exist both in the acute and chronic form, there can 
be no doubt. Indeed -what may be, and is, usually called chronic 
nephritis, is most commonly connected with a gouty diathesis, 
and tEe formation of lithic acid and gravel or concretions; and in 
different instances of such affections the symptoms vary in every 
possible degree, from ‘those of simple irritation or low chronic 
inflammation of the kidney, up to the most acute forms of ne¬ 
phritis above described.f The presence of gouty nephritis may 
be generally ascertained from the previous history and age of the 
patient; and these circumstances, and the symptoms usually 
attending it, ore commonly so unequivocal as to leave little 
doubt about the diagnosis. Gouty nephritis almost always ter¬ 
minates in the formation of renal concretions of lithic acid; even 
if the patient had never before been subject to the affection. 
Moreover, when gouty individuals in early life have suffered from 
inflammatory attacks about the kidneys arising from mechanical 
injuries, or from any other cause, they are idmost certain, in 
middle age, to get nephritic attacks more or less of the inflam¬ 
matory kind, and attended by the formation of lithic acid gravel 
or concretions. In most of these cases the uneasiness about the 
back is increased by pressure or percussion. 

Rbeumatic nephritis, if it exists at all, is a very rare disease, 
and I am not sure if I have ever seen a case which could with 
propriety be classed under this head. I have indeed, in a great 
many instances, seen attacks of lithic acid gravel,,, &o., accom¬ 
panied by more or less of nephritis in individuals who were sub¬ 
ject to what they called rheumatism ; but, for the reasons formerly 
stated, I haVe in all these cases considered the attacks to partake 
of the gouty, rather than of the rheumatic character. J The nearest 

* Vol. i. p. 303. 

+ The reader is referred to what has been already stated at pages 203 and 
322 for the symptoms usually accompanying nephritic attacks accompanied 
by lithic acid gravel and concretions. 

t See page 209, where I have considered gout as cornected with albumi- 
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approaches to what I have considered as rheumatic nephritis, have 
occurred in some of the milder cases of anasarca, accompanied by 
serous urine, and produced by exposure to cold. In such cases 
the anasarcous swellings are often tender to the touch, and 
shift about from one place to another, without reference to the 
laws of gravity, very like rheumatic oedema. Such cases I 
have considered to partake of the rheumatic character; and 
have sometimes thought that even acute anasarca itself, might 
not be unreasonably referred to the universal inflammation of 
the same tissues which arc usually the seat of common rheu¬ 
matism. * 

Other forms of nephritis botli ac.uto and chronic are mentioned 
by authors; but the few remarks to be ofiered respecting them 
will perhaps bo more appropriately made under the head of the 
causes of nepliritis to be in the pext place considered.. 

Nephritis occurs most frequently, as wo have stated, in those 
who labour under gouty and rheumatic predisposition, and the 
immediate exciting cause, in by far the greater number of in¬ 
stances, is exposure to cold. Otlier predisposing, as well as excit¬ 
ing causes are various accidents or injuries aflecting the kidney or 
its neighbourhood, and more especially the bladder. Also certain 
febrile diseases, particulaily those of the exanthematous kind, as 
scarlatina, measles, certain fevers of the typhoid form, &c., in 
all which the kidneys often become deeply involved. Among 
the causes operating from within, may be mentioned stimulating 
articles, as cantharidcs, turpentine, the different balsams, &c. 
Also the free or liabituol use of ardent spirits ; the cflccts of 


nous, and rheumatism with gelatinous disease or derangement; and the one 
consequently, a? manifested more especially by the litliic, the other by the 
lactic, acids. It may be remarked, however, that one of these tissues is 
seldom affected alone, without involving the other; and hence the frequency 
of what is perhaps properly called rheumatic gout, particularly in strumous 
subjects. Moreover, it may be remarked that the deposition and formation 
of free lithic and lactic acids in the urine, &c., are not to be considered as 
necessarily commensurate with the severity of the affections; these two acids 
being generally more or less neutralised, after, or at the commencement of 
their formation, by the ammonia derived from lurea, or by the soda derived 
from the blood. Lactic acid does not exert in healthy urine according to 
Laebig. 
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which, more especially on the kidneys, have been already pointed 
out, under the head of serous urine. Another fertile exciting 
cause of nephritis, is bladder affections; as we shall show in a 
future chapter. 

Inflammation of the kidney in favourable cases naturally 
terminates in resolution, sometimes accompanied by a discliargo 
of blood, Ac.; but it is liable to be followed by all the usual 
consequences of inflammation in other parts of the body; such 
as suji 2 .uration and abscess; obliteration of structure', gan¬ 
grene, &c.; on which wc have in the next place to make a few 
remarks. . 

Sujipuraiion and Abscess of the Kidney. —Inflammation of 
the* kidney, when about to terminate favourably, is sometimes, 
as above mentioned, accompanied by a discharge of blood, or 
other matters of an indeflnublc, but critical, nature, in the urine. 
When this desirable event docs not take place, and when, in 
spite of all the means employed to prevent such a termination, 
nephritis ends in suppuration or abscess, the circumstance is 
usually indicated by rigors followed by febrile exacerbations and 
sweatings—in short, by all the symptoms of hectic. The urine, 
at the same time, becomes loaded with pus, or purulent looking 
mucus; which frequently, by its unnatural properties, produces 
much irritation in the bladder and urethra; as will be noticed 
more particularly in the next chapter. In other instances, the 
urine remains for some time clear, and the patient complains of a 
dull pain with a sense of fulness and weight in the loins, and 
more or less of gastric disorder. In this case the presence of 
an abscess in the kidney may be suspected; which after a time 
commonly bursts suddenly into the cavity of the kidney; when 
large quantities of pus, occasionally mixed with blood, gravel, 
&c., appear in the urine, and during their passage, 'occasion con¬ 
siderable suffering to the patient. 

We have* already stated, that suppuration and abscess of tlie 
kidney are almost always associated with, if not produced by, 
inflammatory excitement of the kidney caused by urinary con¬ 
cretions ; and that, in such instances, the calculi often go on 
increasing in magnitude, till the kidney is wholly destroyed. 
Sometimes in those and similar cases, the ureter becomes par¬ 
tially or entirely obliterated either by the presence of concre- 
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tions or other causes. In such eases of course the pus cannot 
escape, at least in any quantity; and the patient is either cut 
ofl‘ after a short illness; or sometimes continues to sufler for 
years a variety of distressing symptoms. In a few such cases 
the abscess has been known to point outwardly to the loins or 
back, where its purulent contents, sometimes mixed witli calculi, 
have been discharged; and the patient, after much protracted 
misery, has cither sunk under the afifection, or occasionally ex¬ 
perienced a partial recovery. * In a few instances, the cfescess 

* I once saw an instance of this kind in a young man of a strumous 
habit, in whom the affection of the kidney, I beliwe, had been first brought 
on by a neglected stricture. In this case an immense abscess made its 
appearance externally over the region of the left kidney, after a severe jxnd 
decided nephritic attack, accompanied by serous and purulent urine. This 
abscess, which was supp«>scd to be connected with the kidney, was o])encd 
artificially, and a large discharge of fictid pus took x^lace. After a 
long state of suffering, the abscess gradually healed, and the patient re¬ 
covered his health to a considerable extent; though the urine always re¬ 
mained serous. In April, 1841 , he had another attack, which after much 
suffering jiroved fatal; and Mr. Powell, of Coram Street, who examined 
the body, kindly furnished me with the post-mortem phenomena, of 
which the following is a condensed abstract; “ Over the region of the left 
kidney and psoas muscle there was a large fluctuating prominence. At 
this part, the peritoneum w'as thickened and opakc; and between it and 
the fascia, there was a very dense deposition nearly half an inch thick. ITie 
ureter of this side was found as an impervious cord. On cutting through 
the fascia, a large abscess was found enveloping the whole of the ])soas 
muscle, and extending up to the body of the tenth dorsal vertebra, and down¬ 
wards through the crural arch into the thigh, and jiroceeding to the back 
part of this, for about eight inches below Poupart’s ligament. No vestige of 
the psoas muscle, or of the left kidney remained, and the whole of their 
position was occupied by pus; through which the anterior crural nerve 
passed in quite a denuded state. ITie vertebrae were not diseased ; though 
the ligaments of the lumbar vertebras appeared more relaxed than natural. 
The right kidney was large and flabby, and easily divested of its membrane. 
Thus exposed, its surface was granulated, and its shape slightly lobular, 
'rhe pelvis was large and vascular, and thickly studded with Vesicles con¬ 
taining a transparent yellowish fluid. The vascularity and vesicles ex¬ 
tended throughout the ureter; but in a diminished degree at its lower part. 
The coats of the bladder were thickened, and the sub-mucous layer was 
very vascular; but the vesicular condition of the ureter did not extend to 
this organ. Prostate healthy. The liver was generally enlarged, weighing 
about seven pounds. Its consistence was firm, and the enlargement appeared 
to be the result of hypertrophy of all the tissues. Stomach vascular, and its 
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has been known to burst into the abdominal cavity and prove 
quickly fatal. In the majority of cases of the present description, 
the ureter remains more or less pervious; and the patient con¬ 
tinues to discharge jjurulent matter, almost constantly, during 
the remainder of his life. Instances of this kind have been al¬ 
ready alluded to in a former part of the present volume; to 
which die reader is referred for further particulars respecting the 
properties of the urine and the phenomena found after death, in 
theso*Und similar atfoctions. * 

coats rather thickened, pancreas healthy, with the exception of a cartila¬ 
ginous deposite at its left extremity nearly a «]uarter of an inch thick. Spleen 
very large, and containing a red purulent-like matter. Its cqat thickened 
anu opake.” 

* See p. 156. Sir B. Brodie observes, that when the ureter from any cause 
becomes obliterated, the kidney may be expanded by the urinous and purulent 
accumulation into a large bag or cyst, and thus form a tumour which may 
he felt externally in thin persons; and further, that tumours having this 
origin may occasionally disap]>ear, their contents, after a time, being re¬ 
moved by absorption. In such cases the enlarged cyst gradually contracts 
till it becomes a mere capsule, in which the calculus, that, perhaps, origi¬ 
nally caused the affection, remains imbedded. Lectures on Diseases of the 
Urinary Organs, page 237; third edition. Since the last edition of this 
work was published, I have seen a remarkable instance of this kind. The 
patient was a lady past the middle age, who for many years of her life suffered 
from nephritic disease, apparently in the form of abscess, forming a distinct 
tumour in the region of the kidney affected. During her long illness she suf¬ 
fered partial remissions : but the present attack for which I was called to see 
her had been more than usually severe. At this time there was a large and 
distinct tumour in the region of one kidney, and the urine was loaded with an 
immense quantity of foetid purulent matter. Means suited to the case, but 
without any hope of much amendment, were recommended and steadily pur¬ 
sued. She became gradually better, the tumour lessened and nearly 
disappeared; and the urine was free from purulent matter rand almost na¬ 
tural ; so that she was able to come from a distance in the country to Lon¬ 
don, a joivney she had not been able to take for a great many years. She 
continued imthis state for some months; when after taking a drive in her car¬ 
riage, she was suddenly seized with most acute pain, and all the symptoms of 
a nephritic attack in the other kidney. The symptdms continued in spite of 
every means; complete suppression of urine, the most violent vomiting, and at 
length coma, came on, which speedily proved fatal. On examination of the 
body the kidney so long the seat of disease, as well as the ureter, were ob¬ 
literated, and in their place, was found a large irregular calculus consisting 
chiefly of the phosphates; but all here was quiesceut, In the other kidney 
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Indurated Obliteration of structure is another consequence of 
nephritis, mentioned by diflerent authors. Such appearances 
have been found after death ; but the characteristic symptoms 
attending them are unknown. 

Violent inflammation of the kidney has also been known to 
end in f/anyrenc, in some very rare instan(;os. This unfortunate 
event is indicated by the usual symptoms of the same termination 
iu other parts of the body. The pain ceases more or less sud¬ 
denly, the pulse sinks, and the fatal termination of the di'si'use is 
speedy and uievitablc. 

The above varieties of iiiAamraation aic principally confined 
to the substance of the kidney-itself, and only secondarily 
involve tin? membranes covering the organ oxternallj', or lining 
it internally. M. Rayer, 1 believe for the first time, has given 
the apjiellation of Pyelitis to. inflammatory excitement of the 
mucous membrane lining the pelvis and other cavities of the 
kidney, and accompanied by. an increased discharge of mucus, 
diseased epithelium, or rauco-purulont matter in the urine—a dis¬ 
ease, the existence of which has been long suspected, or rather 
known, but which had not been distingui.shed by any peculiar 
appellation. M. Raver’s name is a very good one, and 1 shall 
adopt it. 

Pyelitis assumes various forms according to its degree and 
other circumstances. It most usually accompanies caiarrhus 
vesicic, or inflammation of the mucous membrane of the bladder, 
especially when severe; it seems also to occur occasionally in 
some forms of gonorrhcca, particularly when they have been sud¬ 
denly checked by astringent injections, &.c. The symptoms are 
usually^ more or less of pain, uneasiness, and sense of heat in the 
back, which are accompanied by low febrile action, and by nausea 
and sympathetic irritation of the testicles ; particularly when the 
secretion of mucus or muco-purulent matter is unusually large. 
When the affection is complicated with eatairh of the bladder, the 
symptoms above mentioned are usually referred to that affection; 
and indeed, they are with difficulty distinguished from the symp¬ 
toms produced by the bladder disease. Pyelitis, therefore, is in 

was found the cause of death. There, two or three small calculi consisting 
of the phosphates, were found; one of which had got into the ureter, and, by 
completely blocking vp that passage, produced suppression of urine and death. 
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general seen in its most characteristic and best marked forms, 
when the cause is local, or lies in the kidney itself; as, for 
instance, when the aflection arises from the irritation caused by 
renal concretions; or is connected, as it sometimes is, with cer¬ 
tain cutaneous disorders, more especially affecting the neighbour 
hood of the urinary organs, and remotely allied to syphilis or the 
oxalic acid diathesis 

When pyelitis arises from the presence of calculous con- 
cretionS in the kidney, the usual symptoms produced by these 
bodies are present; but the properties of the urine, and parti¬ 
cularly of the mucoUs depositc, vary considerably. When the 
concretion consists of the litliio acid, the quantity of mucus in 
the urine, though considerable, is not so striking and charac¬ 
teristic, as it sometimes is when the concretion consists of the 
oxalate of lime. This arises partly, perhaps, from the dimi¬ 
nished quantity of mucus secreted ; and partly from the quantity 
of lithate of ammonia and other matters usually present, which 
involve and conceal it. When the calculus consists of tluj 
oxalate of lime, the mucus is occasionally voided in large trans¬ 
parent greenish gelatinous masses or lumps of considerable tena¬ 
city, which sometimes, in passing down the ureter, excite all 
the acute symptoms and sufleriug produced by a renal concre¬ 
tion. When the renal concretion consists of the phosphate of 
lime, the symptoms are much the same, and the jnucus, or muco¬ 
purulent matter, often contains the earthy matter intermixed with 
it in considerable quantity. As the cutaneous affections above 
alluded to are often connected with oxalate of lime or phos- 
phatic concretions, it is not easy to say whether such concretions 
be, or be not, the immediate cause of the inflammatory excite¬ 
ment. I think, however, I have seen many instances of largo 
mucous and muco-purulcnt discharges from the kidneys, when 
the cause has not been concretions; but some chronic disease 
of the mucous membrane lining the pelvis, &o., of the kidney, 
and occasionally alternating with external cutaneous affections. 
The sufierings from pyelitis, particularly when complicated with 
diseased kidney, and permanently serous urine, are often, iu 
common with these symptoms, referred to the neck of the 
bladder or urethra ; and are little felt in the region of the kidneys; 
as will be more particularly shown in a spbseqflent chapter. Other 

6 
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forms of pyelitis have been considered under the heads of serous 
urine, to which the reader is referred. 

With respect to the inflammation of the external membrane 
of the kidney, I am not aware that there is such a specific 
disease. This membrane is indeed often involved in inflam¬ 
mation spreading from the kidney to the neighbouring parts, 
and vice versa ; but I have seen no instance in which the inflam¬ 
mation could be said to have originated in this membrane. 

Besides these afibetions of the kidney, wliich constifutc the 
usual forms and consequences of inflammation, a variety of 
other chronic diseases of that organ hate been noticed by dif- 
ferejit authors, the peculiar symptoms and formidable charac¬ 
ters of which arc so obscure, and urgent, that little with *ccr- 
tidnty can be predicated of them; except that nothing can bo 
done towards their cure, and, that they must inevitably prove 
fatal. Such are the various forms of malignant disease,—;/««- 
ffus luematodes, cancer, &c. Occasionally also the kidneys are 
found to contain hydatids, worms, hairs, &c.; and the nature of 
these affections is sometimes rendered evident during life by 
the discharge of such animals and matters with the urine. * In¬ 
stances of all these and many other rare and anomalous afTec- 
tious of the kidneys will be found in the works of the authors 
referred to below, as well as of other writers ; which it would be 
foreign to our present object to detail. We shall briefly allude 
to some of these affections, in the next paragraph; in which, 
in conjunction with a group of affections, about which medical 
men arc often consulted under the familiar appellation of Pains 
in the bach, the subject of diagnosis will be generally considered. 

Patients often complain of pain and uneasiness about the back 
and loins, accompanied by various anomalous sensations, which 
cause them to apprehend that stone, or some worse affection, 
exists in the kidneys. Many of these sensations are merely symp¬ 
tomatic, or of a muscular character; others are o? so doubt¬ 
ful or anomalous a description, that it is very difficult to determine 
what they indicate; and it is with a view of discriminating 
among these various symptoms, that I have thought it proper 


* See Bullie’s Morbid Anatomy. Chopart Tnute des Maladies des Voies 
Urinaires, &c. 
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to consider the subject of diagnosis in the present somewhat 
unusual form. 

Wlien there is acute pain of recent origin in the region of the 
kidneys, increased by pressure, and accompanied by severe symp¬ 
tomatic fever and derangement of the stomach, with scanty, high- 
coloured, and acid urine, there is reason to suspect the presence 
of inflammatory action, either in the kidneys or their immediate 
neighbourhood. When, in conjunction with more or less of 
the above symptoms, the pain extends downwards and forwards 
towards the groin, and is accompanied by retraction of the testicle, 
and numbness in the t'uigh of the same side, with pain or tender¬ 
ness just above the pubes, andj bloody urine, there is reason to 
suspect the presence of a calculus in the kidney or ureter. If the 
patient has never passed gravel of any sort; if he be subject more 
especially to irritable stomachic dyspepsia accompanied by much 
flatulence and irregular action of the heart; if he labours under 
eruptions of the scaly kind, or troublesome indolent boils; if the 
urine be generally transparent and of a citron tint, rather 
copious, and not remarkably acid, there is reason to suspect that 
the calculus is of the mulberry variety. If in conjunction with 
the usual symptoms of renal calculus the urine be found to 
contain the cystic oxide, the calculus will probably consist of 
this substance. Lastly, if the constitutional irritation be unusually 
urgent, and the pain of a burning character; if the patient labours 
under cutaneous disease about the scrotum or its neighbourhood; 
if the urine be pale coloured, alkalescent, and abounding in the 
phosphates, the calculus will be most probably found ito consist 
chiefly of the phosphate of lime. 

The above symptoms render the presence of calculus in the 
kidney or ureter either unequivocal or very probable; but there 
is a great variety of anomalous affections in which, from the 
absence frequently of one or more of the characteristic symp¬ 
toms, it becomes almost impossible to arrive at any certain 
determination on the point. Among such affections, one per¬ 
haps of the most striking, as well as the most common, is the 
following: 

A midflle-aged individual, who has lived an indolent and 
luxurious life, after some slight disorder of the bowels or ex¬ 
posure to cold, begins to complain of qneasitiess in the region 



FAINS IN THE BACK. Diagnosis. 311 

of the kidneys, which gradually increases and extends forwards 
and downwards to the groin and testicle. The stomach now 
frequently sympathises, and there is either absolute nausea or 
at least inability to take food. The tongue is much furred; there 
is thirst; the pulse is full, strong and usually accelerated; and 
there is a tendency to drowsiness and headache. In conjunction 
with these symptoms the patient complains of a frequent desire 
to pass his urine: which is scanty, high-coloured, unusually 
acid, often loaded with bile ; and deposits large quantities of the 
lateritious sedimente. Under these circumstances the urinary 
symptoms sometimes increase to a great degree of severity; and 
the secretion is passed in small quantities at a time, and with 
urgent burning sensations of the most painful kind. All t^ese 
symptoms may go on for several days without intermission, if 
not interfered with; but if appropriately treated, they usually 
yield immediately and completely, and very often without the 
passage of gravel, or any other apparent critical discharge with 
the urine. Attacks of this description constitute modifications 
of what are called bilious attacks; and most usually occur in 
those who inherit, or who have produced for themselves, a strong 
predisposition to gout. In such attacks it is often extremely 
difficult to arrive at a just conclusion; for during precisely 
similar conditions of the system, lithic acid concretions are 
usually deposited in the kidney ; as formerly mentioned. * It 
should always, therefore, be home in mind, that such attacks 
denote at least a tendency to form a calculus; and consequently 
that during their continuance, a lithic acid nucleus may be quietly 
deposited in the kidney, which may descend from that organ at 
some future time. 

In such perplexing cases, the following points will perhaps 
in some degree assist us in forming our diagnosis as well as 
prognosis;—first, the unremitting character of the pain, &e., 
and the obviously congested state of the abdominal viscera; in 
short, the unequivocal bilious nature of the attack,—a condition 
of things which, though present during the deposition of a lithic 
acid calculus; is most usually absent during a simple nephritio- 
attack, produced by the mere descent of a concretion from the 


* See page 202. 
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kidney. Secondly, with regard to the prognosis, much will de¬ 
pend on the period and mode, at which the attack has befti 
treated. If promptly met at the very outset by the appropriate 
treatment, the deposition of lithic acid in the kidney will be either 
prevented or brought away in a state of hydrate or small grains; 
on the contrary, if the attack be permitted to go on for some days, 
or be injudiciously managed, the deposition of lithic acid in the 
kidney will have time to consolidate, and the formation of a renal 
calculus will be almost inevitable. 

Other symptoms of a still more equivocal character, and 
which may or may not be connected with renal calculus, par¬ 
ticularly of the mulberry variety, are—a constant sensation of 
soreness, heat, or chilliness about the spine, loins, sacrum, &c., 
in some instances much increased by pressure, and accompanied 
by shooting pains and a sense of 'heat or flushing extending to 
various parts of the body; sometimes by an occasional sensation 
of a rush of blood to the head, with tinnitus auriutn ; also with 
various nervous aflcctions in different parts of the body, as pain 
and soreness in the epigastric region, along the course of the 
nerves of the arm, thigh, &c. These and a ^variety of similar 
symptoms are always accompanied by great derangement of the 
assimilating functions, and a very unnatural condition of the 
urine; of which, however severe they may appear to be, they are 
often only symptomatic. They occur most frequently in middle- 
aged individuals, labouring under hypochondriasis, and are often 
connected, or alternate with, cutaneous indications ; and in those 
who have never had gout, but who inherit a disposition to that 
affection. I have known similar symptoms also frequently occur 
in individuals who have spent a large portion of their lives in 
warm climates; and in such, the right side in particular has been 
most frequently affected. Hence the idea that the affection was 
connected •vyith hepatic disease, and mercury has been given freely, 
but too frequently with very little advantage, and often with deci¬ 
dedly bad effects; especially in those cases in which the affection 
has been obviously connected with derangement of saccharine 
assimilation. 

The symptoms above mentioned are sometimes associated with, 
or assume the form of lumbago, or neuralgic disorder of the 
muscles or nerves of the back. In this case, they mre generally 
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much increased on motion. There are many exceptions, how 
ever, to this remark, and frequent instances occur in which, after 
the first excitement of exercise has subsided, the continuance of 
it has removed, for the time, the pain altogether. In such cases, 
one would hardly suspect the presence of calculus in the kidney; 
yot I have known the above circumstances occur, when in con¬ 
junction with the other symptoms, those of the presence of a cal¬ 
culus seemed unequivocal. I mention tins to show how exceed¬ 
ingly difBcult it is to form a satisfactory notion of the precise 
nature of the affection in many of these cases; and how guarded 
we should bo in our diagnosis, as well fls prognosis. I have 
known such, or similar sensations about the back and loins, con¬ 
tinue in a Renter or less degree for many years in spite of e^ory 
remedy; and have generally observed that they have ultimately 
terminated critically, and ofte.u unfavourably. Thus they have 
occasionally terminated (sometimes fatally) by a sudden deter¬ 
mination of blood to the head, or some other part; or by an irre¬ 
gular attack of gout. I have soon a few such cases terminate in 
spinal and psoas disease; and once or twice have known analo¬ 
gous symptoms precede or accompany the early development of a 
malignant tumour in the neighbourhood of Uie kidney; which 
has ultimately involved, not only the kidney, but the whole of the 
neighbouring viscera, and, after the most intense suffering, proved 
fatal.* In some coses, such indications have been followed by 

' All the instances 1 have seen of such cases, have occurred in individuals 
of cachectic habit, and obviously predisposed to such diseases. I have had 
no opportunity of determining with absolute certainty, which organ has been 
primarily affected; but I believe in every instance the kidney has been first 
involved, and that the disease has spread or been propagated from this organ. 
Certainly, at leafet, the urinary symptoms have long preceded the other symp¬ 
toms : and in one or two of the cases, had not only existed firom a very early 
period, but were of such a kind as to place a diseased state of the kidney 
lieyond a doubt. In the case of malignant disease alluded to,*l had foretold 
the nattire of the affection from the properties of the urine long before (judg¬ 
ing from symptoms) it had spread to the neighbouring organs—an event sub¬ 
sequently marked by great and overwheilming aggravation of all the patient’s 
sufferings. In another case terminating in spinal and psoas disease, the his¬ 
tory of the patient and the state of his urine clearly showed that kidney dis¬ 
ease had existed from an early period of hie life. 

It is remarkable how fallacious and deceptive these sympathetic pains about 
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the escape of a small mulberry calculus: and in one instance, 
after no less than eleven years of suffering from symptoms of the 
above description, the case terminated in this manner, and the 
patient became comparatively well for a time; till another calculus 
evidently began to be formed in the kidney. 

A great many symptoms closely resembling the above, and even 
accompanied by the pretended evacuation of gravel or concre¬ 
tions, are met with in hysteric females. I allude to the subject 
here, with tlie view of drawing attention to it j some further 
details will be given in a subsequent chapter on vesical diseases. 

The previous histofy of the patient, and the condition of the 
urine, will in a great many casts throw more light on their nature, 
than any of the other circumstances. But when from all these, 
and from the other symptoms, it is impossible to come to any 
certain conclusion respecting the presence or absence of calculus 
in the kidney; the facts should always bo home in mind,—that 
such symptoms may indicate tlie presence of a calculus in that 
organ ; or at any rate, that they render the future formation of a 
calculus in that organ very probable. Hence the attention should 
be particularly directed to these points ; and the constitutional de¬ 
rangements, as well as the derangements of the urinary secretion, 
should be corrected as far as possible, according to the principles 
laid down in the preceding and subsequent pages, so as to prevent 
the formation of a calculus; or if a calculus be already formed, 
to prevent its increase in magnitude. 

Treatment .—We shall now make a few remarks on the general 
principles of the treatment of the heterogeneous class of diseases 
briefly noticed in the present chapter. In acute inflammation of 
the kidney, in young and vigorous subjects, copious and some¬ 
times repeated abstractions of blood, both from «the arm, and 
locally by cupping or leeches, are necessary; but in milder oases, 

the back and loins sometimes prove. I have seen for Instance, the whole 
pain and uneasiness referred to the side opposite to that in which the disease 
lay j and have actually known more than once, a seton applied over the sound 
kidney. Agmn, the spinal and psoas diseases sometimes creep on so imper¬ 
ceptibly, and are so mixed up with the urinary symptoms, that they have 
been entirely overlooked, pot only by others, but by myself. These incidents 
are mentioned with the view of showing the propriety of the caution in diag¬ 
nosis and prognosis alluded to in the text. 
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and in pyelitis^ for instance, general bloodletting is seldom requi¬ 
site ; though capping to a certain extent may be useful. These 
means should be immediately followed by the use of the warm 
bath, and by the exhibition of active doses of calomel, conjoined 
with opium, henbane, colchicum, &c., according to the severity 
and nature of the symptoms. When by these or other means, the 
irritation of the stomach usually present has subsided, and will 
permit, diuretic purgatives may be administered; of which, in 
gouty individuals more especially, the vinum cotchici, (ft some 
other preparation of this drug, should form a constituent part. 
In gouty subjects, also, warm mustard cataplasms may be ap¬ 
plied to the feet. Some object to thq use of bhsters in this disease, 
and in the’earlier stages they are useless at least, and may* do 
harm ; but when the disease has begun to yield under the more 
active treatment above recommended, the judicious application 
of blisters is not only safe, but beneficial. Large emollient 
clysters also, with or without opium according to circumstances, 
arc sometimes particularly useful in the decline and less active 
stages of nephritis. Throughout the attack the strictest anti¬ 
phlogistic regimen is to be adopted ; and when the functions of 
the kidneys have begun to return, warm emollient drinks, as lin¬ 
seed tea, barley or gum water, &c., may bo taken plentifully, and 
with advantage. 

When there is obviously a calculus in the kidney, and the cir¬ 
cumstances warrant a trial of the means formerly mentioned for 
its expulsion, these may be cautiously resorted to. But when from 
the length of time the disease has existed, or from other circum¬ 
stances, its expulsion appears hopeless, and the affection has as¬ 
sumed a chronic form, recourse can be only had to preventives 
and palliatives. Thus if in the kidney, we may still hope to pre¬ 
vent the future enlargement of the calculus by attention to the 
circumstances already pointed out for obviating the diflferent cal¬ 
culous diatheses ; while, to prevent the chronic inflanlmation too 
easily induced under such circumstances, the introduction of a 
seton or issue near the part affected, is often attended by the best 
effects. When the chronic inflammatory action is accompanied 

pyelitis, small doses of balsamic remedies, or of the infusum 
diosnuBf are often particularly useful. 

In cases of chronic suppuration and abscess of the kidney. 
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when inflammation is absent, and the nature of the disease is 
evident by the purulent condition of the urine, &c.; in addition 
to the other means, and with the view of alleviating the pain, 
anodynes, either internally, or in the form of suppository or 
clyster, may be had recourse to. If gouty irritation be supposed 
to be present, the anodynes may bo often combined with small 
doses of the acetous extract of colchicum, to the great relief of 
the patient. In these complaints, also, the nva ursi is sometimes 
of great benefit. It may bo given in the form of infusion, decoc¬ 
tion, or extract, according to circumstances. Some have also re¬ 
commended the use of small doses of copaiba and other balsamic 
remedies, but their effects must bo watched; and they are less 
safe as well as loss beneficial, according to my observations, than 
the infumm dionmee, the mildest perhaps of the remedies referable 
to this class. , 

In all renal affections of a chronic character, the acidity and 
alkalescence of the urine should be particularly attended to; as 
neglect on this point often leads to unpleasant consequences, and 
to the decided aggravation of the disease. We shall content our¬ 
selves, however, with barely mentioning the circumstance here; 
as this subject, together with the general subject of mineral waters, 
will more particularly occupy our attention in the subsequent 
chapters. . 

When the affection of the kidney is supposed to be of a scro¬ 
fulous character, the same general principles of treatment are 
to bo kept in view; but in conjunction with them, the tonic 
and restorative plan usually adopted in that form of cachexia 
may be applied as far as circumstances will permit. In parti¬ 
cular, some of the milder preparations of iron combined with 
worm sea-bathing may in general be employed witj> considerable 
advantage. 

Lastly, the diet should be h'ght and easy of digestion, and free 
from all stimulating condiments. In some instances, a milk diet 
has been found beneficial. Hard waters never fail to increase 
the uneasiness and pain in the back, and hence should be particu¬ 
larly avoided. The subject of mineral waters we have already 
postponed till we come to speak of bladder affections in a subse¬ 
quent chapter. It may, however, be observed here, that many of 
the milder effervescing alkaline and chalybeate waters, as the 
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Seltzer, Pyrmont, &o., are often highly beneficial in various chronic 
renal affections, when properly directed. 

With respect to the other affections of the kidney above alluded 
to, viz, cancerous disorganization, hydatids, &o., even if the evi¬ 
dence of their existence bo unequivocal, which is not always the 
case, no specific plan of treatment can be recommended. In such 
unfortunate cases, the general principles above mentioned must bo 
kept in view, so as to do no mischief if we can do no good. 
Symptoms as they arise must be combated by the palliatives best 
suited to the case; and opiates in particular, especially the prepa¬ 
rations of Morphia, must bo so administered as to alleviate ns 
much as possible the patient’s sufferings, and preserve the general 
health unimpaired. ’ 
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CHAPTEK III. 


OF THE ORIGIN AND INCREASE OF CALCULI IN THE BLADDER; 
AND OF THE SYMPTOMS AND TREATMENT OF VESICAL CONCRE¬ 
TIONS IN GENERAL. 


A VERY large proportion of tbe symptoms connected with con¬ 
cretions in the bladder, as well as with diseases of the prostate 
gland and bladder in general, fall within the province of the 
surgeon. With his duties it is not my intention to interfere ; but, 
in this and the following chapter, shall content myself witli re¬ 
lating, in as concise a manner as possible, the leading symptoms 
produced by the presence of concretions in the bladder; and by 
the most common organic diseases of the bladder and prostate ; 
chiefly with the view in the first place, of pointing out the diag¬ 
nostic relations or diflerences between them; and secondly, with 
reference to the general principles of treatment, according to the 
views attempted to bo established in the former part of this vo¬ 
lume. 

The formation of a stone in the bladder without the intervention 
of a foreign nucleus, is comparatively of rare occurrence. Indeed, 
it may be doubted whether lithic acid and oxalate of lime concre¬ 
tions are ever formed in the bladder; for bow much soever these 
principles may abound in the urine, they are generally retained in 
solution till the urine is voided. The case is different with phos- 
phatic and perhaps with cystic oxide calculi; which may be, and 
occasionally are, formed on nuclei of their own substance, depo¬ 
sited in the bladder itself. 
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The most frequent origin of vesical calculi, as before stated, is 
the retention of a renal calculus in the bladder; where it consti¬ 
tutes a nucleus, around which a further concretion of calculous 
matters takes place. Sometimes, though much more rarely, the 
nucleus consists of a clot of blood or mucus; sometimes of a 
foreign substance introduced into the bladder, &c. 

The future increase of vesical concretions, like their origin, is 
well understood. That is, the increase of vesical concretions can 
happen only by the gradual precipitation of that excess T>f the 
principles composing them, which is incapable of being retained 
in solution in the urine. There arc, liowevi^, some trifling varia¬ 
tions in the modes in which the precipitation of calculous matter 
takes place*' from the urine, in the different forms of calculi; 
which will be briefly mentioned after wo have considered the 
general nature of the supersaturated condition of the urine 
alluded to. 

Saturation in a saline solution of a constant temperature may 
be defined to be the point at which a solvent, in contact with 
a salt, can neither take up any more, nor deposit any more of 
that salt Hence every saline solution which deposits a salt 
without any change of temperature, obviously contains more of 
that salt than is necessary to saturate it; or such a solutionis 
said to \)Q supersaturated. 

The point of supersaturation is unfixed, and depends on many 
extraneous causes ; but the point of saturation, although for the 
most part it varies with the temperature, is supposed to be as 
fixed and constant at any given temperature, as tlie points at 
which water freezes or boils. Hence when the solution of a salt 
is supersaturated, the excess is always sooner or later deposited ; 
and the solution arrives at the point of saturation.* 


* M. Gay Lassac, Ann. de Chimie et de Physique, xi, 29 ^. Annals of 
Philosophy, XV. 1. Such is a simple and probably a correct exposition of 
the law of saturation and Us consequences. But this law is apparently liable 
to be modified in many instances, by particular forms of aggregation; and 
by the properties which many bodies possess of combining with water, or of 
forming hydrates. Thus in the hydrated condition, litbic acid is compara> 
lively soluble in the water and in the urine; but such is the aggregating 
force exerted by the molecules of pure lithic acid towards one another, that 
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Let us apply these remarks to the subject in question. A cal¬ 
culus in the kidney or bladder may be considered as a substance 
placed in a solution of various principles in a cer tain quantity of 
water. If any of the more insoluble of these principles exist in 
this solution in a state of super saturation^ the calculus will afford 
a nucleus around wliich the excess will life deposited. But if no 
salt exists in excess, of course none can he deposited, and the 
calculus will not increase in hulk. 

Sudli is the general nature of the increase of urinary calculi 
both in the kidney and bladder; but a great deal of additional 
light is thrown on Ibis subject, by a careful attention to the 
structure of urinary concretions. Thus some of them, as we shall 
shbw hereafter, have a crystallised structure, indicating purity. 
Others exhibit an amorphous or earthy fracture when broken, 
indicating for the most part impurity or mixture. In almost 
all cases, however, the general structure of urinary calculi is 
laminated: indicating, as we shall attempt to show, that their 
formation has been interrupted, or has taken place at different 
intervals. This is particularly the case with calculi composed of 
lithic acid, which constitutes the most frequent species. 

If calculi were constantly increasing, even though the rate of 
deposition might be variable, their texture ought to be homo¬ 
geneous, or at least not laminated ; for as their increase under 
such circumstances, though it might be a little faster or slower, 
would never cease entirely, the law of continuity, on which homo¬ 
geneity of structure depends, would not be broken. The lami¬ 
nated structure of calculi, therefore, distinctly shows that the 
law of continuity, as regards their formation, has been broken : 
in other words, that the different laminae have been formed at 
different intervals; between which intervals, periods have inter¬ 
vened when no deposition has taken place. This remark not 

these molecules detrude the combined water, and unite together in preference, 
in the solid or crystallised form. Hence water containing newly precipitated 
and hydrated lithic acid, retains for a considerable time a much krger quan¬ 
tity of this principle in solution, than water can be made to dissolve by mere 
digestion, or even by boiling. Remarks somewhat similar might be made 
respecting most of the other ingredients of which calculi consists. 
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only applies to the diflFerent laminee of calculi composed of the 
same substance ; as, for instance, to the different laminae of which 
lithic acid concretions usually consist; the explanation is in 
perfect accordance with the circumstances attendingHhe formation 
of calculi, which often, as is well known, remain in the bladder 
for a great number of^years, without attaining any remarkable 
size. Moreover, the constant state of change alone to which the 
urine in all individuals is liable, almost precludes the notion of 
homogeneity in a calculus. We may suppose, thorefoft, that 
certain changes take place in the urine, dining which the law of 
continuity of deposition is suspended, and the surface of the con¬ 
cretion becomes, as it were, water^ worn, and less apt to future 
accretion ;-^in short, assumes all the properties of a heteroge¬ 
neous substance. Under these circumstances, when a tendency to 
deposition recurs, it will have to commence de novo, and, as it 
were, upon the surface of a foreign body. The consequence will 
be, that the adhesion between the new and old coats or laminro 
will be loss firm than in the intermediate parts ; and that a calcu¬ 
lus thus formed, will bo disposed when broken to separate into 
concentric laminae. 

Some other curious and important changes which urinary cal¬ 
culi appear to undergo during their continuance in the bladder, 
from changes induced in the urine, and from other causes, w’ill be 
deferred till a future chapter; when we come to consider the sub¬ 
ject of their removal from that organ. 

Symptoms of Calculus in the Bladder .—The symptoms pro¬ 
duced by concretions in the bladder cannot be thoroughly under¬ 
stood without a competent knowledge of the constitutional symp¬ 
toms attendant on the difierent calculous diatheses. This know¬ 
ledge, therefore, we shall take for granted the reader possesses, and 
proceed at once to our object. 

The leading symptoms produced by urinary concretions in 
the bladder, may be considered under the heads of —^pflin and irri¬ 
tation in the bladder itself, either alone or accompanied by sympa- 
thetic pains in contiguous or remote organs ; and the presence 
of blood, or of some other morbid derangement, in the urine. 

The degree of pain and irritation in the bladder occasioned by 
the presence of concretions in that organ, other things being 
equal, usually varies, in the first place, according to the size and 
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otlier cirotimstaDces incidental to the stone itself; and secondly, 
according to the prevalent diathesis. 

When a small concretion of any kind descends from the kid¬ 
ney into the bladder, the great and immediate relief -which follows 
is apt to cause its retention in the bladder to he overlooked : and 
any little uneasiness that may be. occasioned by it, is considered 
by the patient as the mere consequence of the preceding attack, that 
will subside after a while, like the rest of the symptoms. Indeed 
the decree of irritation produced by small lithic acid concretions, 
in the greater number of instances, is so trifling, that if it attracts 
the patient’s attention*at all, it rarely alarms him. The irritation, 
if any, for it cannot bo call,pd pain, is indicated by a peculiar 
sensation at the end of the penis. This irritation is more especi¬ 
ally felt just as the bladder is emptied, and assumes various forms 
in diflerent instances. Sometimes it is described as a sense of 

r 

titillation or itching ; at other times, as a dull sensation of weight 
or numbness ; at other times, as a slight scalding, as if a drop or 
two of urine was left behind in the urethra, &o. These symptoms, 
which are generally accompanied by a more frequent desire to pass 
water than natural, usually come on just as the bladder has been 
emptied; occasionally, however, (particularly after exercise, or if 
the patient be standing,) they are suddenly felt during the act of 
passing water; and the stream at the same time becomes broken 
or obstructed. When this latter occurrence takes place, there 
can be little doubt about the presence of a small concretion in 
the bladder, to which the mechanical obstruction of the urine 
can alone be referred. Moreover, in a very large majority of 
instances, it will be found both from the patient’s previous 
history, as well as from the properties of the urine, that under 
the above circumstances, the concretion consists of the lithic 
acid. When the preceding symptoms are accompanied by a 
sharp pricking sensation about the nock of the bladder, as well 
as at the point of the penis, the small concretion will be pro¬ 
bably of. the mulberry variety. This circumstance, however, 
is not to be considered as absolutely characteristic ; but if the 
history of the patient and the prbperties of the urine coincide 
in favour of the same view, the probability will be almost con¬ 
verted into a certainty. I am not aware of any modification in 
thd'hbove symptoms produced by the presence of smair cystic 
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oxide or phosphatio calculi in the bladder, except, perhaps, 
occasionally in the degree of their severity.* Tlie nature of the 
concretion, therefore, must be inferred from other symptoms, and 
particularly from the properties of the urine; which are com¬ 
monly so characteristic as to leave little doubt on the subject. 

These observations are more especially applicable to the pre¬ 
sence of concretions in the bladder of such a small size that there 
is every probability of their coming away, either spontaneously, or 
by the aid of appropriate medicines, without any mechavoal as¬ 
sistance. The presence of such small concretions in the bladder 
is seldom accompanied by the other clpiracteristio symptoms 
mentioned, viz., by sympathetic pains in contiguous or remote 
organs, or»by a bloody state of the urine—symptoms, therefpre, 
which when present, usually denote that the concretions have be¬ 
come too large to pass away spontaneously; and that the con¬ 
firmed state of the disease, to bl in next place considei-ed, is fairly 
established. 

When a calculus exists in the bladder too large to pass off 
spontaneously, the preceding symptoms or pain or irritation be¬ 
come gradually more and more decided. The desire to pass urine 
is, in the first place, more frequently felt, and is often urgent; 
jiarticularly after change of position or under exercise. The sen¬ 
sation or pain at the end of the penis, after emptying the bladder, 
is more severe and continues longer. Frequently, also, a feeling ‘ 
of weight about the perinmum, and a sympathetic uneasiness, 
allied to tenesmus, about the rectum, accompany the sensation at 
the end of the penis. As the stone increases in magnitude, the 
whole of these synjptoms gradually become more and more urgent, 
and at length assume their most distressing forms. At the same 
time, the patient’s health, which had been hitherto but little 
affected, now begins to suffer; and the last stage of the disease, to 
be presently described, becomes established. 

During the above incipient and earlier stages of tb^ disease the 
urine undergoes various changes; but on the whole acquires a 

* In the brief history of the cystic oxide diathesis given in the first book, 

I omitted to notice an instance of a concretion of this substance about the 
size of a filbert, removed by lithotomy in 1841 , from a delicate boy of four 
years old, who recovered favourably from the operation. In this, as in other 
instances, the urine contained the cystic oxide in solution. See page ^35. 

A A 
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more unnatural appearance as the calculus becomes larger; so as 
to form a tolerable index of the progress of the affection. The 
first circumstance which usually strikes our notice, is the general 
absence from the urine, in the solid form at least, of the materials 
of which urinary calculi usually consist. Thus if the patient had 
for years before been in the habit of passing lithic acid gravel, it 
will be generally found that when a calculus exists in the bladder, 
this deposits disappears firom the urine. At the same time it may 
be noticed, particularly after exercise, that an increased deposition 
of mucus takes place. This mucus is at first diffused through the 
urine, and renders that secretion more or less opalescent; but after 
a time it begins to collect into rusty coloured floccules, which 
sub,side to the bottom of the* vessel. This mucus opntains in¬ 
volved in it, a considerable quantity of the yellow colouring matter 
of the urine, as well as of lithic acid; and one of its charao- 
teristio features is, that it rarely adheres togetlier in tenacious 
masses, like the mucus from the bladder in its more excited or in¬ 
flamed condition. I do not know that the above description will 
convey to the inexperienced reader a sufficient idea of the circum¬ 
stance in question, so as to enable him to distinguish it; but 
rightly understood, 1 regard this appearance as one of the earliest, 
as well as one of the most striking and unequivocal indications 
that I am acquainted with, of the presence of a small or mode¬ 
rately sized lithic acid concretion in the bladder. The presence 
of a mulberry concretion in the bladder is often accompanied by 
an excess of mucus in the urine; but the mucus, instead of 
assuming the yellow rusty tint above mentioned, is often nearly 
transparent and of a greenish colour. The lithate of ammonia, also, 
which from a slight cold, or other cause, occasionally makes its 
appearance in the urine in the oxalic acid diathesis, assumes, instead 
of a red or yellow, a bright pink, or dirty ash coloui:. In the few 
instances of vesical calculi composed of the cystic oxide, which 
have fallen under my observation, the urine has always contained 
this principle. So also when the concretions consist (even exter¬ 
nally) of the phosphates, the urine is always alkalescent, and abounds 
in ropy mucus, enveloping more or less of the earthy salts. In all 
these cases, the urine frequently contains blood, as well as other 
unnatural ingredients, particularly after exercise; and this ap¬ 
pearance of blood is generally (not always) accompanied by an in- 
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crease of pain or irritation about the bladder. The woret oases 
of haemorrhage I have seen, have happened to plethoric indivi¬ 
duals labouring under the lithio acid diathesis, and in whom the 
abdominal viscera seemed to be particularly congested ; and in a 
few of such cases I have noticed periodic haemorrhage to recur 
every few weeks, whether exercise was taken or not. Consider¬ 
able hflemorrhage also is occasionally produced by oxalate of lime 
concretions, particularly when haemorrhoidal congestion is pre¬ 
sent ; which is not very uncommon in this diathesis. #In such 
cases the blood is usually dark coloured. Were I to give an opi¬ 
nion from the little I have seen of cyst^ oxide concretions, I 
should say, haemorrhage is not of common occurrence in this 
diathesis. * The same is also the case with respect to phospbatic 
calculi; for though the urine and the mucus it contains ore often 
tinged with blood, when phosphatic calculi exist in the bladder; 
yet, according to my observatio’ns, decided haemorrhage from this 
form of concretion is comparatively rare—a circumstance probably 
arising, in part at least, not only from the absence of abdominal 
congestion, but from the incapacity of the patient, under these cir¬ 
cumstances, to take the necessary exercise. 

The length of time during which tlie above symptoms may con¬ 
tinue in a moderate form, particularly when the concretions con¬ 
sist of the lithic acid, is in some instances surprising. I occasi¬ 
onally see two gentlemen, the one of whom twenty-five, and the* 
other at least ton years ago, obviously laboured under all the 
symptoms of lithio acid concretions in the bladder; and who still 
go on, suffering very little inconvenience from their presence in 
that organ, except occasional slight irritation and hmmorrhage 
after exercise. Both these individuals, during the whole of the 
long periods mentioned, have rigidly adhered to the prophylactic 
regimen, &c.,* prescribed for them ; and there is every reason to 
believe, with so much success, that the calculi have been very little 
augmented in size. In these and similar instances, it is probable 
that the calculi in some way become fixed, either behind the pros¬ 
tate, or in a fold or cyst of the bladder ;* for I have seen repeated 

* Some have maintained that calculi adhere to the bladder, but this is a 
very rare occurrence; and is principally confined to phosphatic concre¬ 
tions. 
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instances, in which under these circumstances all the miseries of 
stone in their worst form have been suddenly induced by a severe 
jerk or fall; or by the introduction of the finger into the rectum— 
accidents which have probably dislocated the stone, and rendered 
it free in the bladder.* 

This immunity from suffering may happen with all the varieties 
of calculus. In one of the cases referred to in the note, the cal¬ 
culus I believe was of the phosphatic kind ; but this is pro¬ 
bably a care occurrence; and most of the instances of quiescent 
calculi, that have fallen under my observation have been of the 
lithic acid variety. Nejet to lithic acid concretions, perhaps the 
mulberry varieties are capable of being longest retained in the 
bladder; notwithstanding their roughness. This is inferred from 
the size such calculi often assume, as well as from their purity. 
In such cases it is probable that the concretion may be fixed; 
and that the oxalic acid is principally formed during the pri¬ 
mary assimilating processes. For, as already noticed, in the 
oxalic acid diatliesis, the general health is often but little involved 
when the primary digestive organs or the skin are more especially 
affected. 

Another peculiarity almost confined to the lithic acid form of 
concretion, is the number in which they occasionally exist in the 
bladder. Patients in advanced life, who are in the habit of pass- 
‘ing the pisiform variety of lithic renal calculi, are, from this 
cause liable to have a plurality of concretions in the bladder; 
and in some of those cases forty or fifty or more concretions of 
all sizes, from that of a pin’s bead to that of a nutmeg, are con¬ 
tained in the bladder at the same time. In such cases, the 
larger concretions have usually a polygonal form, arising from 
their contact or attrition with each other. A plurality of mulberry 
concretions in the bladder is rare. Of a pluraSity of cystic 
oxide concretions I cannot speak. Nor have I seen more 
than two or three large concretions of the phosphates in the 
bladder at the some time; though the presence in that organ 

* In some instances, the direct counterpart of this accident takes place, 
and an individual who has for years laboured under all the symptoms of 
stone, suddenly ceases to be troubled for a time; or even for the whole of his 
life afterwards. Sir B. Brodie gives instances of this kind. Bee Lectures on 
the Urinary Organs, pp. 258 and 293, third edition. 
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of small irregular fragments^ consisting of the phosphates, in an 
imperfectly crystallised form, or in a plastic mortary state, arc 
very common. 

It remains to make a few remarks on the third and last stage of 
suffering induced by the presence of calculi in the bladder. When 
a calculus of considerable magnitude exists loosely in the bladder, 
and when, from any unfortunate combination of circumstances, 
the general health as well as the bladder have become impaired 
and susceptible, all the distressing symptoms above mfntioncd, 
become aggravated and assume their worst form. The stone by 
its weight naturally gravitates to the sensitive and irritable neck 
of the bladder, wdiere it produces constant pain and desire to pass 
the urin^; and at the same time, by obstructing the passage, 
deprives the unfortunate sufferer of the power of relieving himself; 
at least in the vertical position.* Hence he naturally throws 
himself into some other attitude ; and in extreme cases, patients 
under these circumstances have been known, with the view of 
removing the weight and obstruction about the neck of the 
bladder, to pass their urine with their lietui downwards. The 
patient, however, seeks in vain for relief, by passing his urine. 
On the contrary, all his sufferings are augmented by the act; for 
the moment the irritable bladder is emptied, it spasmodically 
grasps the stone, and the most acute sympathetic pains dart to 
the rectum, down the thighs, and even to the bottom of the feet. 
All these pains, however, are tolerable, compared with the agony 
experienced in the plans penis, which the patient squeezes vio- 
lently to mitigate his sufferings—an act instinctively imitated 
by children, who thus tell by their actions what they want words 
to describe. Exercise is now rendered intolerable; rest impos¬ 
sible. Under these circumstances, further inroads are daily made 
in the general health; large quantities of bloody mucus appear 
in the urine; and the diathesis, whatever it was before, decidedly 

* Sir B. Brodie has well observed, that when the prostate is enlarged, the 
tumour prevents the stone from falling down to the neck of the bladder, and 
thus not only obviates the mechanical stoppage of the urine, but also the 
contact of the foreign body with the most irritable part of the bladder. 
Hence individuals with an enlarged prostate, instead of suffering more, often 
suffer less than other individuals. Lectures on the Urinary Organs, p. 263,. 
third edition. 
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changes to the phosphatic. Finally, the coats of the bladder 
become diseased and thickened; the mucus gradually gives way 
to pus; every bad symptom begins to assume its most aggravated 
form ; till at length, sometimes after a short calm, welcome death 
closes the scene of misery. 

For reasons already alluded to, and which need not be more 
fully explained here, calculi are much more rare in women 
than in men.* Calculi in the female bladder produce symp¬ 
toms aii&logoas to the above ; that is, there is a frequent desire 
to pass water; there is pain, particularly after passing water, 
referred to the extremity of the urethra; the urine is liable to 
be tinged with blood after exerqise ; and as the disease proceeds, 
the diathesis, whatever it was originally, finally assumes’'the phos¬ 
phatic form. 

After what has been stated, wo poed not dwell on the diagnosis 
or prognosis in calculous affections. The subject of prognosis in 
particular, will be much more properly considered when we come 
to speak of the moans of removing calculi from the bladder. It 
remains, therefore, only to make a few remarks on the medical 
treatment of calculi. 

Treatment. — The treatment of urinary calculi, in the light 
wo are now considering the subject, may be said to consist of 
two indications, viz. the removal of small concretions from the 
bladder, as fast as they aro deposited in that organ; and the 
naitigation of the sufferings of the patient in those cases in 
which the stone cannot be safely removed by surgical, or by other 
expedients. 

As a general rule it may be remai^g^, ^at whatever passes 
down the ureter, can pass through the' urethra. The moment, 
therefore, it is ascertained that a small concretion h^s entered the 
bladder, no time should be lost, nor no means spared, to remove 
it as quickly as possible—a rule, which if it were uniformly at¬ 
tended to, ^ould probably prevent altogether the formation of 
vesical calculi. , 

When a small concretion enters the bladder from the ureter, 

* Sir B. Brodie informs us that the proportion of females to males who 
have suffered from calculi in the bladder, according to hie own observation, 
has been about one to fifteen or twenty. Lectures on the tannery Organs, 
p. 273. 
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it is often retained for a few days, even under the most favourable 
circumstances, till the excitement occasioned by the nephritic 
attack has somewhat subsided. If it does not then come away, 
the following principles of treatment, properly directed, seldom 
fail of removing it from the bladder. The principles of treatment 
alluded to are very simple, and consist in nothing more than 
attempting to allay, by antispasmodics, that irritable state of the 
sphincter of the bladder, which often exists under these circum¬ 
stances, and prevents the calculus from entering the urethfa; and 
afterwards, or rather at the same time, to favour the expulsion of 
the calculus by the exhibition of simple diuretics, or diuretic 
purgatives, with the view of increasing the flow of urine. Wlien 
the calcufus consists of the lithic acid, diuretic purgatives con¬ 
taining the Eochelle salts, and colohicum or henbane, or a 
mixture of the two sedatives, aje perhaps, in conjunction with the 
free use of diluents, the most cflBcient means we can employ. 
The diluents may consist of barley water, linseed tea, &c., assisted 
by the common soda or potash water, or even plain distilled 
water; to which may be added small quantities of the spiritus 
mtheris nitrici, or the spiritus juniperi comjf. When the concre¬ 
tion consists of the oxalate of lime, henbane or opium may be em¬ 
ployed as before, to allay irritation; but I have found a very 
dilute solution of the nitro-muriatic acid in distilled' water, the 
best diuretic diluent in this case. Concretions formed of the 
phosphates usually require the decided use of sedatives; and the 
best -diluents are eitlier simple aerated water, e. g. the soda water 
of commerce; or a very dilute solution of the nitro-muriatic acid, 
lemon juice, or the spir^^heris nitrici. 

In conjunction with ®e above expedients, the patient should 
be instructed^when he passes his water to lean forward, so as to 
favour the escape of the concretion. He may be also directed 
to distend the urethra with urine, by grasping the penis; and 
then, by suddenly removing the obstruction, to Ifet the water 
flow off in a prone ,position. Should those expedients fail, the 
urethra may be cautiously expanded by bougies; and when this 
has been accomplished, the bladder may be emptied as the bougie 
is withdrawn; the patient at the same time favouring the exit of 
the calculus, as before, by leaning forward. Under these circum¬ 
stances, the calculus will sometimes follow the bougie, and enter- 
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ing the urethra, make its escape.* Small concretions are apt to 
make their escape in the water-closet, and to he thus lost. The 
patient, therefore, should be either directed to empty his bladder 
before sitting down ; or so to apply a muslin strainer as to retain 
anything solid that may pass from the bladder. I dwell on these 
points, because it is always of the utmost importance to get ocular 
evidence of the escape of the concretion. 

The next point to be considered, is the treatment of those 
cases, im which from any cause it may not be desirable to attempt 
the removal of a calculus from the bladder. Such cases, since the 
practice of lithotrity, way be said to be much more rare than for¬ 
merly ; for there are very few instances, in which small or mode¬ 
rately sized concretions, particularly of the lithic acid variety, may 
not at once be crushed and removed. When from any cause it 
may not be deemed advisable to attempt the removal of calculi 
from the bladder, and when the symptoms are moderate, our atten¬ 
tion should be chiefly directed, in the first place, to restore the 
natural condition of the urine, so as to prevent the increase of the 
concretions ; and in the second place, when nothing else can be 
done, to alleviate, as far as we are able, tlie sufferings of the un¬ 
fortunate patient. 

With respect to the first of these points, the treatment will 
depend on the nature of the csilculus; a point which in general 
‘can be determined with tolerable certainty by means of the 
phenomena detailed in the preceding pages. When the calculus 
obviously consists of the lithic acid, we must commence by re¬ 
ducing, as far as we are able, by the use of alteratives, colchicum, 
and purgatives, that congested state of the abdominal viscera, 
which usually accompanies the formation of this species of con¬ 
cretion ; and in the next place, must not only lay down such a 
system of diet and regimen, as shall prevent congestion for the 
future; but, at the same time, attempt so to influence the pro¬ 
perties of thb urine, by the judicious use of alkaline remedies, as 
to counteract, without impairing the functions of the stomach, the 
further deposition of lithic acid. The means by which these in¬ 
dications are to be best fulfilled have been already explained, and 
need not be repeated. 

Similar remarks may be made with respect to the treatment of 
* Sir B. Brodie’s Lectures, page 282 . 
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the other forms of calculous afTectious ; it only remains, therefore, 
in the last place, to consider the second general point of treatment 
above alluded to, viz. the means best calculated to relieve the 
patient’s sufForings, when, in the last stages of the disease, we can 
hope to do nothing more. 

Wo have already stated that the last stages of calculous aifec* 
tions are almost always accompanied by disease of the bladder, an 
alkaline condition of the urine, and by the deposition of the phos¬ 
phates. These circumstances should be constantly borne^in mind 
with the view of preventing the exhibition of improper remedies; 
and thus of doing evil, when we cannot reasonably hope to do 
good. At the same time, sedative^, which are the chief means of 
relief we J)ossess, should be associated, as far as possible, with 
those means which have a tendency to improve the properties of 
the urine, or to arrest the fomidable disease of the bladder. 
Thus the use of opiates (of which, perhaps, the muriate of mor¬ 
phia conjoined with hemlock or henbane is one of the most 
ellicient) may be given with the decoction or infusion of the 
Lyth' um, Pareira hrava, diosma, or alcliemilia, all of which may 
be acidulated or not, according to circumstances. Should the 
muriate or acetate of morphia disagree, Battley's sedative solution, 
the black drop, the meconiate of morphia, &c., may be substituted. 
Sometimes sedatives agree best when conjoined witli a small 
quantity of some alkali, as magnesia or soda ; and in such cases 
the alkalies not only counteract that acidity of the stomach fre¬ 
quently produced by opiates, but help to prevent their con¬ 
stipating effects on the bowels. The constipating effects of 
opiates are principally occasioned by deranging the balance be¬ 
tween secretion and absorption ; and may be ranked among their 
most troublesome consequences. Constipation must be obviated 
in the best manner we are able. Castor oil is an appropriate 
purgative in such cases; but when this cannot be home, various 
purgative pills, of which the compound extract of colocynth and 
soammony may form, constituents, must be resorted to. Some¬ 
times laxative injections suit best; but much depends upon 
whether the fluid of which they consist, is all returned. When 
opiates are largely given at the same time with laxative injections, 
they are too apt to be retained in the bowels; in which case their 
watery contents 1S,re rapidly absorbed and pass off by the kidneys. 
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and thus for a time very much increase the patient’s sufferings. 
If opiates taken internally disagree, opiate injections or suppo¬ 
sitories may be had recourse to. This local use of opium some¬ 
times gives great relief; and may he either trusted to alone, or 
given over and above the ordinary internal doses. The use of 
such expedients is particularly beneficial at night, when the object 
is to procure sleep, as well as freedom from pain. In conjunction 
with opiates, the warm bath, warm fomentations, the silting over 
the vajlbur of warm water, and all the other well known and 
analogous expedients, may be had recourse to. These and every 
other means we can employ will too often fail; but it is well 
in desperate cases to have a variety of resources; and sometimes 
it will be found that a trifling and improbable expedient will for 
a time bring unexpected relief. Large warm poultices sprinkled 
with laudanum, and applied to thq perinaeum, occasionally relieve 
the severe local sufferings. In acute paroxysms also I have seen 
great temporary relief produced by a lotion composed of the liquor 
plumhi acetatis dilutus and tincture of opium, applied as hot as 
possible, by means of sponge, linen cloths, &c., to the perinaeum. 
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OF DISEASES OF THE BLADDER AND ITS APPENDAGES, PRODDifED 
BY, AND LIABLE TO BE CONFOUNDED OR COMPLICATED WITH, 
VESICAL CALCULI. 

The diseases to bo chiefly considered in this chapter may bo 
included under two general heads or sections, viz. 1. Diseases 
connected with inflammation of tlie bladder or its appendages, 
or resulting from such inflammation; and 2. Diseases of an 
irritable character, connected eitlier with certain organic and 
mechanical diseases of the kidneys and bladder; or with affec¬ 
tions of these organs of a purely functional or nervous character. 
These two sections of diseases gradually pass into each other, so 
that it becomes impossible to d«flne the exact limits between 
them. Moreover, they may all arise from, or at least may be 
complicated with, stone in the bladder, from which in many 
cases it is difficult to distinguish them; and finally, most of 
them req[uire surgical aid, and therefore do not entirely fall with¬ 
in our preseni design. On the surgeon’s province we shall 
not infringe; but confine our*Dbservations chiefly to the gene¬ 
ral pathology, diagnosis, and medical treatment of these affec¬ 
tions. ^ 

1. Of Cgstitis or Inflammation of the Bladder. —Inflamma¬ 
tion of the bladder, like that of most other parts, is usually di 
vided into the acute and chronic. In general, chronic inflamma¬ 
tion in organs, is the result or consequence of acute inflamma¬ 
tion ; but in inflammation of the bladder, the chronic form 'of the 
7 
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by motion or pressure, and often extends to the rectum and 
anus, and down the thighs. The bladder now begins to be de> 
nuded of its mucous membrane; or formidable ulceration takes 
place. The desire to make water is more frequent than ever; 
and though the urine is occasionally passed with less mechani¬ 
cal impediment, owing to the changes which have taken place 
in the character of the mucus, &c., yet little is gained in point 
of improvement by the change. Under these circumstances, 
the gOQoral health of the patient rapidly gives way; the coun¬ 
tenance becomes pale and anxious ; the pxilse quick and power¬ 
less; the appetite f£\ils; he loses altogether the capacity for 
exercise; and if not cut off by the disorgtEhiza^on of the kid¬ 
neys and bladder occasioned by the disease, which <is its most 
usual termination; the patient at length dies, sometimes after 
a short interval of comparative freedom from pain, quite ex¬ 
hausted. 

In the second stage of the disease, the urine undergoes cor¬ 
responding and very instructive changes. The quantity of the 
mucus (in its ropy form at least) is perceptibly diminished; the 
mucus also becomes opalescent, and of a greenish tint, and is 
not only loss tenacious, but can in port be easily diffused through 
the urine, rendering it glairy, or opake and milky, like pus; in 
short, the urine becomes muco-purulent; e. e. the mucus gives 
way to pus, (or to something not yet sufficiently distinguished 
from pus, to deserve a distinct appellation,) till at length all 
tlie characters of mucus, except perhaps a few shred-like mat¬ 
ters, disappear. The urine now is generally deep coloured, or 
like the washings of flesh; serous and alkalescent. When al¬ 
kalescent, it has generally a strong ammoniacal smell, and effer¬ 
vesces with an acid; and in this case there is almost always an 
excess of the carbonate of potash or of soda prefient; which are 
derived from the serum of the blood exuded from the ulcerated 
inner surfabe of the bladder. * When these symptoms have con¬ 
tinued for a greater or less period, the urine becomes scanty, still 
more high-coloured, and occasionally even acid; the mucus and 
even the pus gradually diminish or almost disappear; and as 


See page 239, et seq. 
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above mentioned, after a short period of comparative ease, the 
patient expires. * 

Authom speak of inflammation, both acute and chronic, of the 
muscular structure of the bladder. We also read of rheumatic 
and gouty inflammation of this organ. I have been informed that 
rheumatic or neuralgic affections of the bladder are well known, 
and not unfrequent, in malarious districts bordering on the tropics; 
and I believe that 1 have seen a few instances of such affections 
in this country. In such cases it is probable that the muscrlar and 
nervous structures, and their appendages, are the chief seat of the 
affection. With respect to the existence of jgouty inflammation of 
the bladder, I ^believe there cannot be two opinions ; and if we 
take the matter for granted, we must suppose that such inflamma¬ 
tion attacks in preference that peculiar structure of the bladder, 
which is analogous to, or identical with, the structure attacked 
by gouty inflammation in other parts of the body. Whether the 

* I have repeatedly seen the urine become acid in the last stages of all 
kinds of bladder disease, and have, in consequence, foretold the speedy death 
of the patient. Indeed I do not remember to have seen a person recover, 
when the urine has rather suddenly become acid, in long protracted and 
severe affections of the bladder usually accompanied by alkaline urine. 
After death, the urine, though allmline in the bladder, is often found acid in 
the kidney; provided that organ be not diseased. 

Mr. Coulson, in the second edition of his work on Diseases of the 
Bladder, describes a disease which he terms, “ Acute Inflammation of the 
Mucous Membrane of the Bladder.” I am not sure if I am acquainted 
with any disease of an idiopathic character deserving this appellation. The 
nearest approach to it I have seen, has been the last stages of cystirrhoea 
described in the text; or the last stages of some other previous and long- 
existing disease in which the kidney had been generally involved. In such 
cases, the unnatural, strumous, or malignant characters of the diseased 
deration from the kidney, seem to have induced a similar trmn of diseased 
aXion, and ulceration in the bladder; to which organ the whole of the 
patient’s sufferings have been in a great measure confined. And' it is re¬ 
markable that in many of these cases, the mucous membrane of the bladder 
(instead of having its natural function of secreting mucus increased as in 
cystirrhoea) is entirely destroyed, so that the urine at no time is loaded with 
mucus, as in cystirrhoea; which is not only, therefore, a totally different 
affection, but, however severe it may be, is of a much less formidable nature. 
Moreover, though cystirrhoea usually terminates in diseased kidney, it 
seldom commences, or is necessarily connected mth such affection; like 
the disease in general above alluded to.—Op. cit. page SO, third edition. 
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mucous membraub be the stracture primarily attacked by gouty 
inflammation, I do not know; I believe it is not j but that like 
the skin in other parts of the body, the mucous membrane (as in 
cystirrhoea for instance) is only secondarily affected. So far I am 
willing to allow, that inflammatory excitement, or something which 
we must denominate inflammatory excitement, may chiefly be 
confined to the muscular and nearly allied structures of the bladder. 
I can also understand how ordinary inflatnmatiqn may involve 
these ^uctures in common with the rest of the structures of the 
bladder; but I confess that at pre§ent I am quite unacquainted 
with, and indeed doubt the existence of, the commencement, and 
particularly the limitation of ordinary inflammation to the mus¬ 
cular structure of this organ. These subjects will be again 
alluded to, when we speak of- painful and spasmodic affections of 
the bladder. 

Of general Inflammation of 'the Bladder. —The form of in¬ 
flammation we are now considering, may commence in any of the 
structures of the bladder; but in whatever structure it may com¬ 
mence, it ultimately involves all parts; and particularly the cel¬ 
lular suhstratum of the organ, which perhaps may be considered 
as its oharacteristio feature. The commencement of the attack 
varies somewhat, according to the part in which it originates. If 
inflammation commences in the mucous membrane of the blad¬ 
der; the .earlier symptoms are those of cystirrhoea* above men” 
tioned. If in the muscular and nervous tissues, which is probably 
very rarely the case, the symptoms may resemble those of rheuma¬ 
tism or gout, before alluded to. If it commences in the perito- 
neeal coat of the bladder, which it is sometimes said to do, 
the symptoms are those of local peritonitis, which are too 
well known to require recital here; lastly, if general inflam¬ 
mation of the bladder originates, as it most frequently does, in 
ulceration, wounds, or injuries of the bladder, prostate, or urethra, 
the earlier oymptoms will vary accordingly; and though in this 
case they are totally different from all the earlier symptoms above 
mentioned, yet such is their obvious nature*that they can be hardly 
mistaken, and they therefore do not require recital. Up to this 
point then, the initial and earlier symptoms attending general in¬ 
flammation of the bladder may be very different; but when once 
genial inflammation becomes established, the future course of the 
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afFection is nearly uniform; and all the minor distinctions are lost 
or absorbed in the overwhelming destruction that too frequently 
ensues. 

General inflammation of the bladder almost always commences 
wj^ rigor. This rigor is occasionally so slight as sometimes to 
escape notice; while in other instances, particularly when the ex¬ 
citing cause of the disease involves the neck of the bladder and 
prostate, the rigor is well marked and severe. The rigor i^ ac¬ 
companied and followed by malaise, restlessness, nausea, «nd dis¬ 
inclination to take food. The skin becomes hot and dry, or oc¬ 
casionally partial perspirations take place ;,and the pulse is in¬ 
creased in frequency. The patient in some instances scarceljr 
complains* of pain, at least of more pain than usual; whils in 
other instances, the pain is severe, especially on pressure, and ex¬ 
tends to all parts of the abdomen and back, and particularly to the 
rectum. * Whether there bo pain or not, there is always an anxiety 
of expression and an indescribable something about the patient 
denoting that deep-seated mischief is to be apprehended. After a 
time, another rigor, or perhaps a successiod of rigors take place, 
each followed by symptoms move or less resembling those above 
described, but in an aggravated form. At length all the symptoms 
become rather suddenly increased; the heat of the skin is greater 
tlian ever, the tongue becomes dry, the pulse accelerated to one 
hundred or \ipwards, the*’ anxiety and restlessness are most dis¬ 
tressing, and there is an occasional hiccough. At this stage 
(sometimes earlier) the pulse usually begins to intermit, at first 
occasionally, afterwards more frequently. The abdomen becomes 
swollen and tympanitic, and the tenderness on pressure increases, 
particularly over the region of the bladder. As the affection pro¬ 
ceeds, all the symptoms become augmented, the pulse is aooele- 
«* 

* The pain, like the symptoms, varies in this stage of the affection accord¬ 
ing to the chief seat of the inSammatory action. When the inflammation 
occupies the lower part and neck of the bladder, there is more or less re¬ 
tention of urine; and the ,pain on introducing the catheter, at the moment 
it enters the bladder, is severe beyond endurance. Sometimes the inflam¬ 
mation involves the mouth of the ureter; more especially when the symp¬ 
toms are modified by those of suppr^sion of urine. When the posterior 
part of the bladder is particularly affected, the rectum becomes involved, and 
the patient is harassed by a distressing and constant tenesmus. 
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rated to one hundred and thirty or more, and hourly assumes a 
mom weak and unsteady character. The tongue becomes brown, 
and sometimes a peculiar state of delirium supervenes, in which 
the patient perfectly retains his consciousness, but is constantly 
tossing about and requesting to be removed to some other place. 
In this state I have known patients suddenly jump up, and even 
get out of bed and endeavour to make their escape. After such 
exertions the vital powers usually sink still more rapidly, and the 
patient expires, occasionally in a state of low delirium, coma, or 
convulsions; at other times retaining his understanding to the 
last.'* Collaterally wifh the above symptoms it may be observed, 
that from the commencement of the affection, the patient usually 
rejects all food, at least in the solid state ; and in the latter stages 
can be even scarcely prevailed on to swallow fluids. The 
bowels at the outset of the attack are often confined; but in 
the latter stages they are sometimes relaxed; or at least a short 
time before death the patient not unfrequently has one or more 
calls to empty the bowels. The state of the urine at the com¬ 
mencement presents nothing remarkable, and its quantity is 
sometimes rather copious. As the affection proceeds, it becomes 
more scanty, high-coloured, and acid. Frequently it remains 
transparent, or at least is only slightly clouded by mucus till 
the last. At other times, it deposits a large quantity of a deep 
' orange red or yellow sediment, consisting of imperfectly deve¬ 
loped lithate of ammonia, and is more or less serous; these 
and other varieties in the appearance of the urine, depend 
chiefly on the state of the kidneys and mucous membrane of 
the bladder; and on the immediate exciting cause of the attack. 
It is remarkable, ho.wever, that whatever may have been the 
nature of the preceding symptoms, or the properties of the 
urine, it almost always, as before mentioned, becotaes acid before 
death. 

It only rdhiains to observe, in conclusion, that a train of symp¬ 
toms very similar to the above is liable to be induced by causes 
operating in the vicinity of the bladder, and quite unconnected 

* Sir B. Bro^e has graphi^dly desmbed this state of infltummaflon as it 
ocottionally occurs after operation of Lkbotomy. Lectures on the 
Urinary Organs, p. 328 , third edition. 
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with that organ. Thus I have seen them arise after a slight ope¬ 
ration about the rectum, &o.* I believe such symptoms take 
place most readily in those liable to derangements of the saccha¬ 
rine assimilation ; as in diabetic individuals, for instance; who are 
notoriously subject to what is called diffuse inflammation of the 
cellular tissue; a form of disease nearly allied to, if not identical 
with, the above. Wounds of any sort, therefore, and particularly 
surgical operations, are for the most part very dangerous, in such 
states of the general health. 

The appearances found after death, or, in other words, the 
consequences of these different forms of, inflammation of the 
bladder, are, as already stated, very various. We do not think 
it necessary to enter into detailed descriptions of them, which 
will be found in all pathological works on the subject; but 
the following sketch may bo deemed necessary to complete our 
inquiry. 

The slighter cases of cystirrhoea seldom prove fatal; so that 
opportunities rarely occur of examining the bladder in this early 
state of the disease. The mucous membrane is said to present in 
general an inflamed appearance ; and to be more or less studded 
with red spots exhibiting various grades of disorganization. In 
some of these spots the mucous membrane remains; in others it is 
partially disorganized; while in a few others it is not only entirely 
destroyed, but ulceration is found to have commenced in the 
structures below. In more severe cases these appearances are all 
increased; and in the last stages particularly, all traces of the 
mucous membrane are nearly obliterated. In such cases the 
muscular structure of the bladder is exposed, and its fibres are 
observed to be enlarged; while the general texture of the bladder 
is thickened, contracted, firmer than natural, and corrugated 
into folds or mg®; particularly about the fundus and posterior 
part of the organ. As Mr. Wilson observes, “ the inner mem¬ 
brane of the bladder has not in its natural state i&emy vessels 

large enough to contain red blood; but when inflamed, the 

» 

* Many of the continental writers assert, that affections of the bladder are 
very apt to follow operations for haemorrhoids. I have certainly seen affec*' 
tiions of the bladder, as well as other serious affections, follow such opera¬ 
tions ; but am not prepared to state that the law is general. 

B B 2 
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tranks enlarge, and the minute vessels ore then found to he 
sufiBoiently numerous to impart a florid red appearance to the 
whole surface.” After death, this florid red appearance ge¬ 
nerally assumes a very dark red or purplish tint; and many of 
the prominent portions of the bladder are not only observed to 
be denuded of their mucous membrane, bht to be more or less 
ulcerated. The parts between the prominent muscular columnee 
are sometimes expanded into sacs or pouches; which appear to 
be formed by the protrusion of the lining membrane of the 
organ between the hypertrophied muscular fibres. When the 
phosphates abound in the urine, which is often the case in such 
instances, the sacculi thus formed not only contain phosphatio 
concretions; but particular spots of the diseased surface of the 
bladder are sometimes partially incrusted with earthy matters. It 
generally happens, also, that the above thickened and diseased 
condition of the bladder is accompanied by unnatural dilatation of 
the ureters; and a diseased condition of one or both kidneys. In 
some instances also of long standing, ulceration takes place be¬ 
tween the bladder and various contiguous parts, as the rectum, &c. 
These and analogous consequences of inflammation of the coats of 
the bladder, exist in different instances in every possible degree, 
even to gangrene of the organ ; according to the severity of the 
attack, and the length of time it has continued. Of such cases, 
'innumerable instances will be found in the different authors who 
have treated on the subject; to whom the reader is referred for 
farther particulars. 

The consequences of what we have termed general inflamma¬ 
tion of the bladder, that is, of its cellular substratum, are still 
more severe and extensive. Besides more or leas of the pre¬ 
ceding appearances, the cellular membrane everywhere connected 
with the “bladder is found to be infiltrated with lymph and 
serum, and to a greater or less degree converted into a slough. 
If death ha^ taken place at an early period, the intestines are 
found distended with air, and there is a very slight effusion of 
serum in that part of the peritoneeum which descends to the 
pelvis. But if the patient has laboured under the symptoms for 
many days before he dies, the peritoneum, where it is reflected 

* Lectures on the Urinary Organs, p. 2P7. 
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fyom the bladder to the rectum, is seen of a darker colour than 
natural, and encrusted with lymph; and at a still later period, 
there is the appearance of inflammation, to a greater or less 
extent, throughout the peritoneum generally. But the perito¬ 
neal inflammation is evidently not the primary disease; it is 
the inflammation and sloughing of the cellular membrane, which 
has induced inflammation of the adjoining portion of that mem¬ 
brane.” * 

Of Irflammation of the Prostate Gland .—Inflammation of 
this organ, like that of the bladder, may be either chronic or 
acute; and as the chronic form of the disease, or, at least, what 
is so denominated, is by far the most frequent, we shall, as in 
speaking*of the inflammation of the bladder, commence wjth a 
brief account of the leading symptoms of chronic inflammation of 
Uie prostate. 

The disease termed chronic inflammation of the ‘ prostate, but 
which in the greater number of instances, perhaps, rather de¬ 
serves the appellation of chronic degeneration of that organ, 
usually commences insensibly, and, apart from the mere mecha¬ 
nical effects to which it gives occasion, without any well-defined 
symptoms. In general it begins to take' place soon after middle 
age, in conjunction with the congested state of the abdominal 
viscera and gradual decline which usually mark that period of 
life; and to which we have so often referred in this volumer 
There is a tendency to fulness of the hmmorrhoidal vessels, some¬ 
times accompanied by bleeding ; together with a sense of heat, 
and oppressive weight of the pelvic viscera in general, but referred 
more especially to the rectum and perineeum. These sensations 
and symptoms at first come on at certain periods, particularly in 
the spring and autumn; but as the patient gets older, the periods 
of intermission become shorter; and daring the winter months 
they are seldom entirely absent. The patient now begins to 
complain of a frequent desire to pass his urine, which he accom¬ 
plishes with more difi&culty than formerly; and the stream, in¬ 
stead of being projected to some distance from the body, as in 
health, falls almost perpendicularly from the urethra. All these 
symptoms go on increasing with age, and the bladder impercop- 

* Sir B.J3rodie. Lectures on the Urinary Organs, p. 329 . 
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tibly becomes more irritable, and the difficulty of passing the 
urine greater; till at length the patient is unable to ezqpty the 
bladder at all. During the progress of the disease, the quantity 
of urine retained in the bladder gradually increases, till that organ 
habitually remains in a distended state. Another train of symp¬ 
toms now commences, arising from the habitual distension of the 
bladder; one of the most prominent of whidh is incontinence of 
urine, or at least an involuntary discharge of urine during the 
night; and it will be often found that the patient, after putting up 
with all the inconveniences of his disease till now, applies for the 
first time for medical assistance. 

When the prostate is thus enlarged, it is exceedingly apt to 
become irritable; the difficulties, therefore, usually experienced by 
the surgeon in introducing the catheter, owing to the tortuous and 
irregular shape of the urethral canal where it passes through the 
prostate, seldom fail, though the'operation relieves the patient 
from the immediate danger of his situation, to increase his suffer¬ 
ings in other ways. The whole of this subject, however, falls 
within the province of the surgeon; and the little we have to say 
on it will be given in a subsequent chapter, on Incontinence and 
Retention of urine. We proceed, therefore, in the next place, to 
speak of another consequence of chronic inflammatory excitement 
of the prostate, namely, 

Prostatal Concretions .—^Prostatal concretions, we have else¬ 
where stated, usually consist of the phosphate and carbonate of 
lime. Moreover, we have attempted to show that these earthy 
salts are in most instances of the present kind, the result of de¬ 
ranged action in a mucous membrane. While, therefore, the 
chronic inflammation or degeneration of the prostate above men¬ 
tioned, involves chiefly the substance or textures themselves of 
the prostate gland; the disease now alluded to, may be supposed 
to be chiefly confined to the mucous membrane lining the ducts 
and cavities uf the organ. In fact, earthy deposites are always 
found in these situations in the first place; though, as they in¬ 
crease in magnitude, they cause the absorption of the organ, and 
reduce it to the form of one or more cysts of various sizes, each 
filled or distended with one or more concretions. The distinct 
nature of the two preceding forms of chronic affection of the pros¬ 
tate gland, is further evident from the fact, that while t|ie former 

10 
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is Tery common, the latter is comparatively rare. That is, innu¬ 
merable instances of simple enlarged prostate occur, in which no 
calculi exist; while, on the other hand, concretions are sometimes 
found in prostates, not remarkably, if at all, enlarged. No doubt 
the two affections may be, and sometimes are, associated; but 
there is reason to believe that this association is not so common 
as has been supposed.* 

The quantity of earthy matter sometimes secreted by the pros¬ 
tate gland is almost incredible. Thus Mr. Wilson informs us, 
that he was in the habit of seeing a patient, who in the course of 
fifteen years voided as much at different times as would constitute 
four times the bulk of the wholg gland.f As before observed, 
prostatal boncretions sometimes collect into a lew large ma^ees ; 
but more frequently they are found detached, and of all sizes, from 
that of a pin’s head, to that of a hazel nut.- In such' cases, the 
number may amount to fifty or sixty or more, and' the prostate 
feels to the touch like a bag of nuts. 

The symptoms produced by the presence of concretions in the 
prostate are often obscure, and distinguished with difficulty from 
the symptoms accompanying other affections of that gland; or 
from those of stone in the bladder. The symptoms of course will 
vary considerably according to the size, number, and situation of 
the calculi. ‘‘ When small and not projecting, they sometimes 
have produced so little uneasiness, as not to have been suspecteiT 
during life; they are generally, however, attended with some 
difficulty in voiding the urine, and a sense of uneasiness about 
the neck of the bladder. This uneasiness is occasionally in¬ 
creased by violent exercise; but so it would be, did it proceed from 
stone in the bladder. When they project towards the urethra, or pro¬ 
duce a difficulty of passing water, and an instrument is introduced, 
either to seardh the passages, or to empty the bladder of urine, they 

* In these cases, the disease is incipient. Of course concretions of consi¬ 
derable size and many in number, cannot exist in the prostate without enlarg¬ 
ing the bulk of the orglm; but in such cases the enlargement is obviously 
the effect, rather than the cause of the disease. Chronic inflammation of 
the prostate, and of the mucous membrane lining the prostatal cavifies and 
ducts, seem to bear the same relation to each other as inflammation of the 
bladder in’ general, and cystirrhoea. 

f Lectures on the Urinary Organs, p. 354. 
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'will in some instances be found to grate against it, giving the 
peculiar feel to the surgeon which cannot be mistaken; but they 
may be pushed back by the instrument into the oa'vity of the pros¬ 
tate, so as not to be discoverable in several subsequent examina¬ 
tions.’'* When a number of these calculi have been lodged in a 
cyst in the prostate, they have been known to produce retention of 
urine, and various other distressing symptoms. I have seen such 
cases; and many are related by authors.f 

Of A^ute Inflammation of the Prostate Gland and its conse¬ 
quences .—Acute inflammation of the prostate gland may take place 
at all ages and under all circumstances. In early life it most 
usually arises from neglected or maltreated gonorrhoea, stricture, 
&Oy; in advanced age, as the consequence of the chronic enlarge¬ 
ment of the organ above mentioned; or of the use of the instru¬ 
ments rendered necessary by such chronic disease. The symptoms 
difier somewhat in the two periods of life, but many of them are 
essentially the same, and as follow : 

Acute inflammation of the prostate gland in advanced life, and 
when that organ is enlarged in the manner explained in a preced¬ 
ing paragraph, may, as just stated, originate from various causes, 
but most usually arises from the eflTect of the instruments neces¬ 
sary to relieve the retention of urine. In this case, the attack 
commonly commences with a rigor more or less severe; which is 
" soon followed by fever, and a sense of extraordinary heat and 
weight about the rectum and perineeum. To these symptoms 
succeeds a continued throbbing pain, which is much increased by 
pressure, as by sitting; or by the examination of the prostate 
through the rectum; or by evacuations from the bowels. Gene¬ 
rally also, after an evacuation from the bowels, however complete 
it may be, the sensation still remains of something being left 
behind. The urine is passed at short intervals, &nd with great 
pain and difficulty; and sometimes there is complete retention. 
The urine is- generally high-coloured, and occasionally contains 
mucus, and even blood. Under these circumstances, the pulse 
becomes accelerated; the fever, which is often of a remittent 

* Wilson, op. dt. p. 354. 

t See among others, a paper by Sir B. Brodie, in the Med. Chirurg. 
Trans, vol. xii. page 382. 
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character, is much aggravated; and there is a tendency to deli¬ 
rium—in short, a train of symptoms is induced, which, if not 
speedily checked, rapidly involves the whole bladder, and termi¬ 
nates in suppuration and mischief, which may prqye fatal to the 
patient. 

• Inflammation of this organ occurring in early life, and before 
the organ has become enlarged, is much less common than the 
preceding forms of the disease, and usually arises from gonorrhoea 
or stricture. This form of the disease is thus described by Sir 
B. Brodie : “ The patient observes that the gonorrhoeal discharge 
stains his linen much less than it did b<»fore, or that it ceases 
altogether; and he experiences at the same time a frequent incli¬ 
nation to •void his urine, and a difficulty in voiding it. He cpm- 
plains of uneasiness and pain referred to the neck of the bladder, 
and extending forward in the course of the perinajum and urethra, 
and aggravated in each attempt to moke water. In some cases 
there is a complete retention of urine. The impulse to make 
water is then violent and irresistible, and it is attended with more 
sutfering than in ordinary cases of retention, on account of the 
urine which is accumulated in the bladder being pressed with 
force against the inflamed and tender prostate. There is a sense 
of fulness in the perineeum and rectum, and the prostate is mani¬ 
festly tender when examined from the rectum with the finger. 

“ Not uncommonly, suppuration takes place, and an abscess 
forms, of which the symptoms in the first instances are generally 
obscure. As the abscess advances, the perineeum becomes tender; 
and there is a perceptible though slight tumefaction and hardness 
in some one port of it. The abscess, if left to take its own 
course, sometimes bursts internally—that is, into the urethra; 
more frequently it makes its way through the fascia, cellular mem¬ 
brane, and mufbcles of tlie perineeum, and bursts through the ex¬ 
ternal skin. 

" These local changes are attended with no small degree of 
disturbance of the gener^ system. The pulse is frequent, the 
skin hot, the tongue dirred; and the formation of matter is often 
indicated by rigors.”* 

The causes of these different forms of inflammation of the 


* Lecturem>n the Urinary Organs, page 143, third edition. 
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bladder and prostate have in a great degree been already men* 
tioned. It may not be amiss, however, to recite the leading cir* 
cumstanoes in a connected form. 

The causes^f cystirrhcea are either predisposing or exciting. 
There are some habits certainly more disposed to this affection 
than others; such are those of an irritable scrofulous tempera¬ 
ment, with fair skin and tendency to cutaneous affections; more 
especially if they have been accustomed to venereal excesses; or 
have BUJffered from these affections, or from gout. In such indi¬ 
viduals the disease, which is properly a disease of old age, and 
more frequent in raent-.than in women, may commence early in 
life, and in either sex, from aqy of the common exciting causes, 
and more especially from exposure to cold; such as by getting 
wet feet, sitting on a damp seat, &c. 

This form of disease, on the whole, is most frequent in cold 
countries, and in cold weather; hence many suffer from it only in 
the winter and spring months; and in all it is apt to Se much 
aggravated during these portions of the year. In some countries 
it is said to be so common as to assume almost an epidemic form ; 
while in particular instances it takes on a periodic character; 
especially when associated, as it frequently is, with hsemorrhoids, 
and with certain affections of a gouty character. Other exciting 
causes mentioned by authors, are acrid diuretics, long and exces¬ 
sive riding on horseback, the presence of worms in the intestinal 
canal, &c. 

This tendency to chronic disease of the bladder, in which the 
prostate almost always participates, is, perhaps, one of the most 
frequent and strongest predisposing causes of acute attacks of 
inflammation in both these organs. With such predisposition the 
exciting causes may bo stone in the bladder; exposure to cold; 
the use of instruments; any injury or accident particularly affect¬ 
ing the bladder or its neighbourhood; all of which, with many 
similar circumstances, may excite ^ute inflammation in the 
bladder and prostate, with their fearful train of consequences, even 
in the healthy state of the organs; but more especially in (he 
chronic state of predisposition above mentioned. In females, a 
very frequent exciting cause of acute inflammation of the bladder 
is some disease, or other affection of the uterus or its appendages. 
Lastly, another fertile cause of chronic inflammation, or rather 
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of irritation of the bladder, &o., are certain renal diseases. 
Tbefee, however, more properly fall to be considered in the next 
paragraph. 

2. The second great section of diseases connected with the 
bladder and prostate, are those of an irritable character; and 
resulting either, a. From functional derangement; or from dege¬ 
neration, natural or malignant, of the urinary organs ; or h. From 
nervous affections of a remote and constitutional origin. 

a. Diseases of an irritable character, originating in the urinary 
organs themselves, may either depend on functional, or on organic 
derangements of the kidneys; or on func^onal, on on organic 
derangements of the bladder and prostate, &o. Such affections, 
therefore, constitute two natural subdivisions ; though it may Jbe 
remarked that the two subdivisions seldom remain distinct; for 
when the kidneys are affected, the bladder always ultimately be¬ 
comes involved. * 

Cases ^f irritable bladder depending on functional derange¬ 
ment of the kidneys usually result from the unnatural properties 
of the urine. Healthy urine, however heterogeneous and stimu¬ 
lating in its properties, and however deleterious its action may be 
when brought into contact with the living textures of the body in 
general, oonstitates, nevertheless, the natural and proper stimulus 
of the renal and vesical cavities. All deviations, therefore, from 
the normal condition of the urine, whether in deficiency, in excess, 
or in kind, are recognised by the containing organs, and may 
prove a cause of feeling —^in other words, a source of irritation in 
the kidneys and bladder.- Hence, whenever the urine is very 
dilate or very concentrated, or is pretematurally acid, or alka¬ 
line ; or contains any unnatural ingredient; the urinary organs in 
general, and the bladder in particular, though perfectly healthy, 
are liable to became excited and irritable; and the individual has 
no peace till the unnatural secretion be discharged. In such 
cases, the fault lies, not in the bladder, but remotely "in the kid¬ 
neys and assimilating organs; and in this mode, and to this 
extent, the bladder may occasionally become irritable in all indi¬ 
viduals at all ages; but in the young and healthy, such irritation 
is temporary only, and subsides with the operation of the causes. 
The dyspeptic suffer most of course; and those whose powers of 
assimilation are weak, and who pay no regard to diet, gradually 
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lay for themselves the foundation of much suffering in after life. 
In this way, in short, a great number of cases of permanent 
derangement of the bladder, &o., are acquired; the organs in time 
(participating perhaps in the natural staminal defects of the 
system) becoming more or less diseased, either superficially, i. e. 
as regards the mucous membrane; or substantially, as regwds the 
organs in general. 

Cases of irritable^bladder depending on organic affections of the 
kidney, are in general of a very formidable kind, and come in the 
next place to be briefly considered. Organic diseases of the 
kidney assume a great variety of forms; and we have already 
entered considerably into the subject in our section on serous 
limine. What has been there stated we shall not repeat; but shall 
merely observe that some of the affections formerly described as 
connected with aneemotropliy, are so nearly related to, or so 
imperceptibly graduate into, the class of affections to be now 
briefly described, that it becomes impossible to draw the.line of 
distinction between them. The class of diseases to be more espe* 
cially considered in this place, exists in various forms; but there 
is one form of disease which seems to constitute the groundwork 
of the greater port of them. This, in the first place, we shall 
attempt to describe; and afterwards point out some of its most 
remarkable varieties, complications, and consequences; all of 
which, it may be observed, sooner or later involve the bladder as 
well as the kidneys. 

The most simple condition of the disease to be now considered, 
appears to be principally confined to early and middle age; and 
is comparatively of rare occurrence in advanced life. I believe, 
in almost all instances, that it is connected with an inherited 
cachexia, of which struma constitutes one of the ingredients, and 
very frequently a remote syphilitic, or malignaift taint another. 
Hence in early life more especially, it is often connected with the 
oxalic acid* diathesis, and with anaemotrophy of the system; nor 
have I ever seen it connected with a decided lithiu acid diathesis ; 
OT with that peculiar hmmotrophic tendency which usually accom¬ 
panies this diathesis. The diseased action for the most part 
commences imperceptibly, and at first attracts but little of the 
patient’s attention; but as it proceeds, the symptoms gradually 
become more urgent, and the patient is induced ^ apply for medi- 
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cnl assistance; when the following phenomena and symptoms, in 
various degrees of intensity and variously modified, are usually 
found to be present: 

First as regards the urine. The urine is generally acid ; of a 
pale greenish, whey-like colour; opalescent, from the presence of 
minute flooculi, or particles of diseased epithelium or mucus ; of 
low specific gravity; (that is, generally below 1'020;) often 
serous, but rarely bloody.* Sometimes, op being heated, it 
deposits the phosphates; but the lithate of ammonia is seldi>m so 
abundant as to be spontaneously separated on the cooling of the 
urine; and when this circumstance does tp,ke placey the colour 
of the sediment, instead of being yellow or red, is usually of a 
greyish ashrtiut. After standing for'some time, the urine becomes 
clearer, but seldom acquires perfect transparency even by filtering ; 
and the peculiar sediment in general is very easily remixed on 
shaking. 

In conjunction with those appearances of the urine, the patient 
usually complains of the following symptoms. There is a fre¬ 
quent and urgent desire to pass water; the period varying from 
one to three hours, and the quantity from one to two or three 
ounces, both by night and by day. At the moment of passing 
water, and for some time afterwards, there is an uneasiness, some¬ 
times amounting to severe pain, felt along the whole of the 
urethra, but particularly just behind the scrotum; and of this 
uneasiness or pain, a sense of burning or scalding is one of the 
elements. There is no mechanical impediment to passing the 
water; and in the earlier stages, after a short time, tlie whole 
uneasiness subsides, and the patient remains quite well, till the 
period arrives when he is called upon, as before, to empty the 
bladder. As the disease advances, all these symptoms become 
augmented. The unnatural properties of the urine, and of the 
mucous deposite, increase; the symptoms, and particularly the 
calls to pass the urine, are more urgent and frequent; the general 
health and strength, which from the commencement had been 
disordered and enfeebled, now daily decline, and the patient 

* This turbid state of the urine from the presence of diseased epithelium, 
&c., distinguishes the present affection from serous urine connected with 
simple aneemotrophic degeneration of the kidneys, in which the tuine is 
generally quite transparent. 
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becomes emaciated, \7eak, and irritable, and more than ever sus¬ 
ceptible of the influence of atmospheric changes. During the 
whole of this period, there is but little uneasiness felt in the 
region of the kidneys, and what little there may be, is usually 
referred to weakness. On minute inquiry, patients will smnetimes 
admit the existence of a dull aching sensation in the loins, and 
occasionally darting pains down the course of the ureter, and even 
to the testicles, &c.; but these are so trifling compared with the 
bladder sensations, that they are seldom complained of, unless 
particularly inquired after. The termination of the complaint is 
various; most frequently, perhaps, as follows: 

The pulse gradually becomes more quick and feeble, and the 
stnmach, from being weak and disordered, often rejects what is 
taken, so that the patient is very apt to be sick after eating. At 
the same time the urine, though not improved in quality, is 
diminished in quantity, and the calls to pass it are in consequence 
lees frequent. The patient complains of nothing, but he daily 
becomes more indifferent and drowsy ; as the sickness increases, 
the urine is still further diminished in quantity; at length every 
thing is rejected, the secretion of urine ceases altogether, and the 
patient expires, generally in a comatose state. Occasionally the 
termination is more sadden and unexpected; and in such in¬ 
stances, inflammatory symptoms have been generally superin¬ 
duced from exposure to cold, or some other exciting cause. Now 
and then the patient becomes phthisical—^in short, the fatal 
termination, though always certain, may be various, and depend 
upon the peculiarities of the patient’s constitution, and accidental 
circumstances. 

I have described this form of disease as we most frequently 
meet with it. But it may be remarked, that instances of this, 
or some very similar affection, occur, in which* everything else 
is present, except the irritability of the bladder; which is not 
remarkable, even to the last. In such cases, the pain is some¬ 
times (not always) referred more to the back; in other in¬ 
stances, the quantity of urine may be ^eater than in health, 
and the patient fears he labours under diabetes; or that he is 
impotent, &c. 1 have seen all these, and various other modi¬ 

fications of the constitutional symptoms, attended by a con¬ 
dition of the urine very similar to those above described; and 
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ultimately, after a longer or shorter period, terminating unfa¬ 
vourably.* 

The affection occurs in females as well as in males, but, 
according to my observations, much less frequently. The symp¬ 
toms inat this case are somewhat modified, and are occasionally 
accompanied by an increased vaseularity and tumefaction about 
the orifice of the urethra; which, as well as the whole urethra, 
are exquisitely irritable, and appear to the patient to bo the chief 
seat of her suffering. On examination of the urine, how«ver, it 
will be often found that it coincides, in almost all respects, with that 
above described—showing that the kidneys are deeply involved 
and perhaps the primary seat of the Jiflbction, 

We have stated, that a predisposition to this disease usually 
exists in the form of a peculiar cachexia; and with such a predis¬ 
position, the exciting causes may bo various, and scarcely need 
recital. The pathological history of the affection is obscure, and 
has not yet been so satisfactorily investigated as it deserves to be. 
The following imperfect sketch is offered as the result chiefly of 
my own observations on the subject. 

Under common circumstances, and as for as the urinary organs 
are concerned, the complaint most usually commences in the 
kidneys^ and in some instances, 1 believe, it is either congenital, 
or at least commences in very early life. The whole secreting 
structure of the kidney seems to be more or less involved ; and 
when the complaint is established, (perhaps before, or contempo¬ 
raneously with its establishment,) the mucous membrane lining 
the cavities of the kidney takes on a peculiar diseased action, 
capable, in certain states of the system, of being propagated 
to those parts of the membrane which are as yet healthy. 
When the peculiar disease of the mucous membrane has spread 
to all parts of the kidney, it at length extends down the ureter to 
the bladder. In such cases, judging from what I have once or 

t> 

* As instances of the modifications alluded to, I maymenfion that I have seen 
two cases in which all the distressing symptoms disappeared for many months 
before death, and the individuals became fat and apparently well. During this 
period I had no opportunity of seeing the urine j but learnt that the kidneys 
in both instances, and the bladder and prostate in one instance, were found 
after death (which took place rather suddenly) to be in a state of comidete 
organic disease. 
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twice noticed, the diseased action sometimes (perhaps most fre¬ 
quently,) commences in the bladder, about the orifice of the 
ureter; from which part it gradually spreads to the neck of the 
bladder. At other times, the mucous membrane about the neck 
of the bladder appears to be the part first, or at least very early 
affected.* While the affection is confined to the kidney and 
fundus of the bladder, the degree of irritability of this organ is 
generally not remarkable; and the patient may be perhaps called 
up onoe or twice only during the night, &c. But when the 
mucous membrane about the neck of the bladder, and commence¬ 
ment of the’'urethra, gre involved, all the symptoms of what is 
called irritable bladder, bcoorqe fairly established in their most 
trojiblesome form. With respect to the peculiar or intimate 
nature of the affection of the mucous membrane, I can say but 
little. In common language it may bo called inflammation; but 
this docs not by any means convey, to my mind at least, a just 
notion of its characters. I should call it a species of degenera¬ 
tion, rather than of injlammation ; tlpit is, of perverted or disr 
eased, rather than of increased action. The mucus is not 
increased in quantity, as in cystirrhcea; f or at least if it be, 
its qualities are totally different from the mucus of cystirrhcea. 
That is to say, it does not adhere together in ropy masses ; nor 
dodte it appear usually to assume a distinctly purulent form, like 

• Several of the cases described by Mr. Coolson, under the denomination 
of Acute Inflammation of the Mucous Membrane of the bladder, seem to me 
to be nearly allied to this form of disease. I have reason to beUeve that 
the present disease often exists for years in a chronic form, and confined 
chiefly to the kidney; that when the degenerating process reaches and attacks 
the bladder, it sometimes assumes, either spontaneously or from accidental 
circumstances, a more acqte form, and terminates fatally, like those described 
by Mr. C., with complete destruction of the mucous memflrane of the blad¬ 
der, &c. It is remarkable, that in all Mr. C.’s cases, one or both kidneys 
(generally the* left) was found in; a st^ of disease; and this circumstance, 
taken in conjunction, with my own observations, has induced me to form the 
present opinion, which, however, I advance withe diffidence.—See Coulson 
on Diseases of the Bladder and Prostate, page 80, third edition. Also this 
volume, page 367. 

t Except, perhaps, in the acute form of the disease, when the mucous 
me mbrane appears to be occasionally involved Ih the acute inflamma tion 
which sometimes precedes or accompanies the degenerating process. 
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the mucus of cystirrhoea. On the other hand, it partly consists of im¬ 
perceptible particles easily diffusible through the urine, and with diffi¬ 
culty separated from it; and partly of shred-like, ill-defined visible 
particles apparently consisting of diseased or altered epithelium. . 

This species of degeneration is not confined to the mucous 
membrane. On the contrary, it seems to extend to other, or 
analogous structures; hence the organization of the kidney, as 
well as its membranes, become involved, and more or less de¬ 
stroyed ; and sometimes one or both kidneys contain osalate of 
lime or phosphatic concretions. Lastly, it may, bo observed, that 
the general characters of this species o4 degenertition, in its 
simplest and best defined form, are destructive; rarely cumu¬ 
lative, or •liypertrophic. The texture attack(!d, whether it,bo 
mucous membrane or any other analogous texture, is gradually 
destroj'ed, and disappears ; and when the affection exists in its, 
worst form, the restoration of healthy action in a part once in¬ 
volved, seems to bo impossible. Moreover, in the last stages of 
the disease, the morbid cachexia appears to actively pervade the 
system; and not only the whole of the inner membrane of the 
bladder, &c., but the liver, spleen, intestines, and even the lungs, 
are found in a state of organic change. 

When the peculiar diathesis marking the above affection is less 
decided, and when the strumous diathesis usually associated with 
it, predominates, tlie disease in earlier life sometimes shows itself 
in the form of tumours of various kinds. These tumours occa¬ 
sionally contain depositions of a plastic greyish matter, or partake 
of the character of nsevus, &o. ; at other times they are associated- 
with peculiar cutaneous affections. Sometimes, among members 
of the same family subject to these affections, we see one or more 
liable to insanity; others to excessive irritability of the skin ; 
others, in early*life, to a disposition to phthisis, or in middle life, 
to asthma ; or, if they have been exposed to malarious influence, 
to afl’eotions of the liver and spleen. The object of tMbse remarks 
is to show, that in a system thus predisposed, the kidneys and 
bladder, on account of' their intimate connexion with the sexual 
organs and functions ; and on account of the innumerable diseases 
to which these organs are exposed, are peculiarly liable to come in 
for their share of the mischief. The affection of the kidneys and 
bladder above described, therefore, may arise in some instances 

C c 
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spontaneously, and as a natural consequence of the inherited ten¬ 
dency, as already stated ; but I need not say that the disease is 
much more frequently excited by some abuse or error in diet, &c .; 
oi by local excitement or disease established in the genital organs. 
When once established, however, in a predisposed habit, be the 
exciting cause what it may, the mischief proceeds fmore dr less 
rapidly, and too frequently without intermission, to its fatal termi¬ 
nation.* 

I ha\ e mentioned, that when affections of the bladder originate 
in renal disease, the orifice of the ureter on the side affected, and 
the neck of xhe bladder, are the two parts of that organ most liable 
to become diseased; and that, according to my observations, the 
oiidce of the ureter is generally the first point involved. This 
tendency to early nfifection probably results from the prior and 
constant contact of the diseased products with those particular 
portions of the bladder; the mouth of the ureter being first ex¬ 
posed to the unnatural matters constantly passing through it; the 
neck of the bladder to the constant contact of such matters, natu¬ 
rally gravitating to it by tlie position of the body. For the same 
reason also, the orifice of the urethra in females is apt to take on 
the diseased action, as already stated. 

Having thus described what may be considered as the funda¬ 
mental characters of organic affections of the bladder originating 
in kidney disease, we may briefly notice some of those rarer com¬ 
plications which occasionally occur in practice ; and which, from 
the irritability they occasion in the bladder, are liable to be con¬ 
founded with calculus. Such are various excrescences from the 
mucous membrane of the bladder. These are not common, and 
when they occur, they usually occupy the inferior and posterior 
portions of the bladder. If not complicated with the above 
cachexia, they are usually harmless, and only cauaa inconvenience 

hy their mechanical effects. Wo read also of polypous excres- 

< 

• I have noticed that individuals inheriting this tendency are not only 
more liable to, but suffer more from epidemics, ac fever, cholera, &c., than 
the healthy. For the same reason, various exciting causes, such as the use 
of ardent spirits for example, in a moderate degree only, will in such in¬ 
dividuals sometimes establish irremediable organic Tniaehiwf in the kidneys, 
liver, Sfc. Such individuals, therefore, should be more than ordinarily cau- 
tioas how they expose themselves to mischief. See the secMon on serous urine. 

6 
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cences, elongations, &c., of the inner membrane of the bladder> 
and a variety of other rare and non>malignant alHections in syste¬ 
matic writers on the subject; to whose works the reader is referred 
for particulars. The only afFection of the kind we shall notice, is 
of a more formidable character, viz. fungus htematodes, a tumour 
rendered malignant by being complicated with the above cachexia; 
and which, in its earlier stages, is often liable to be mistaken for 
calculus in the bladder : and indeed is with diflBculty distinguished 
from such afPection. 

The few cases I have seen of fungoid excrescences from the 
bladder, have occurred in individuals whc» have eifRer naturally 
laboured under tlie peculiar (or son^ nearly allied) cachexia above 
described, ^n an exquisite degree ; or who from various exciting 
causes, as for instance, residence in a malarious locality, &;c., have 
had such natural constitutional^ tendency much aggravated. In 
a case, occuning in a peculiarly cachectic individual, in whom 
one of the kidneys had been probably diseased from early life, the 
affection seems to have existed for many years, perhaps from 
birth, as an indolent tumour in the fundus of the bladder, 
near the mouth of the ureter belonging to the diseased kidney. 
This tumour (as was found to be the case after death) contained 
a large quantity of phosphate of lime, and seemed to have latterly 
increased in size, so as to have occasioned a certain degree of irri¬ 
tability of the bladder; on account of which, under the appre¬ 
hension that there might be stone in the organ, the patient was 
induced to apply to a surgeon. The sound was introduced, and 
apparently came in contact with the tumour and wounded it; as 
considerable pain and vesical htemorrhage followed the opera¬ 
tion. From this time, the haemorrhage continued at intervals, 
and at length became almost constant. The irritability of the 
bladder (though never very urgent, and never accompanied by 
retention of urine) became rapidly worse, and this, together with 
the loss of blood, &c., visibly began to affect the general system. 
The nature of the ejection, which had been suspected from the 
beginning, became at length too evident. The urine now con¬ 
stantly contained large quantities of dark grumous highly offen¬ 
sive bloody matter, mixed with clots; and, in the latter stages, 
^ith fragments of the medullary substance of the tumour. In 
a short dme aft!brw{u;ds> and a few months only after the opera 

c c 2 
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tion of sounding, the patient sank under the affection, quite 
worn out and exhausted by his sufferings; and on examining the 
bladder after death, a large fungoid mass, like a bunch of grapes, 
was found attached to the tumour above described, in the fundus 
of the bladder. The base of this tumour extended to the neigh¬ 
bouring parts, and particularly involved the mouth of the con¬ 
tiguous ureter; which was much enlarged, and the kidney on 
that side had evidently long been in a state of disease, as above 
mentioned. 

The preceding may be regarded as an extreme case; the pro¬ 
gress of the'^affection-is sometimes much slower, and when the 
disease commences, as it soipetimes does, in the kidney, and is 
propagated downwards into the bladder, the patient oecasionally 
lives for years; sometimes with intervals of comparative freedom 
from inconvenience of any kind, and particularly from hsemor- 
rhage, which is one of the most frequent symptoms. Sooner or 
later, however, tlie complaint takes a decided turn; the heemor- 
rhago becomes almost constant, and this, by further debilitating 
the system, renders the patient still more liable to the inroads of 
the disease, which progresses more rapidly than ever, and speedily 
proves fatal. 

In the case above described, the disease chiefly occupied the 
fundus of the bladder; but according to Sir B. Brodie, and indeed 
according to my own experience, the affection most frequently 
attacks the neck of the bladder or its neighbourhood. In such 
cases, the sufferings of the patient are always very much augmented 
by the mechanical impediment to the passing of the urine, occa 
sioned by the tumour. 

Cancer of the urinary organs, and particularly of tlie bladder, 
is said to be a very rare disease. I have seen repeated instances, 
in which cancerous ulceration has extended frdm the uterus, 
rectum, «&c., to the bladder; but I have seen no case of cancer, 
which could' be said to have commenced in that organ, or in its 
appendages. 

The above affections originate in the system in general, or in 
the kidneys, and only secondarily involve the bladder. We have 
now to briefly consider those affections connected with the bladder 
itself, and its appendages; and which not only prove a source of 
irritable bladder, but are liable to be mistakep. for^ or complicated 
with, calculus in that organ. 
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An irritable state of the bladder, occasioning frequent calls for 
micturition, may be the chronic result of the thickening or other 
disease of the coats of the bladder, or of the contracted state of 
that organ, formerly described as the consequences of inflamma¬ 
tion. A similar train of symptoms may also arise from an en¬ 
largement, or other disease, of the prostate ; which may or may 
not accompany the above state of the bladder. Another fertile 
source of irritable bladder, and indeed of a great deal of mischief 
not only in that organ and its appendages, but even in the\idnoy8 
themselves, is stricture of the urethra. The management of this 
falls entirely within the province of the sufgeon ; and the subject 
is mentioned only with the view oftobserving, that ns long as the 
stricture remains, nothing can be done towards alleviating •the 
patient’s sufferings. The first object of the surgeon, therefore, will 
be to remove all mechanical obeiruction from this organ, and very 
often, when this is accomplished, every symptom will vanish; that 
is to say, provided the bladder and kidneys have not, from the 
long continuance or mismanagement of the case, become orgam 
cally aflected; which is too often the case, particularly in strumous 
and cathectic habits. 

There are only two other affections which appear to belong to 
our present subject, viz.. Gouty and Rheumatic inflammation of 
the urethra. I am unable to state whether these two affections be • 
distinct diseases, but I believe at present that they are; and that, 
like gout and rheumatism, they sometimes exist in conjunction. 
Gouty irritation of tlie urethra often assumes all the characters of 
gonorrhoea, and is not only attended by a profuse discharge, but 
with great irritation and scalding in passing water. The bladder 
and prostate often participate in the affection, and become highly 
irritable; so that the calls to pass the urine are painfully urgent 
and frequent. 1 have seen repeated instances of such attacks; by 
far the greater proportion of which have occurred ip those who 
have had a strong predisposition to gout, either inherited or ac¬ 
quired, but who have .never had gout openly. In the greater 
number of these cases, I have not been able to trace the affection 
to any distinct cause. In a few instances it seems to have been 
produced by sexual excitement. 

Rheumatic gouty irritation of the urethra sometimes attacks 
those who labour under the affection in other parts of the system; 
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of which I have seen instances This is by far the most trouble¬ 
some form of the disease; not so much from its severity, as 
from the obstinacy with which it resists the action of remedies. 
A very troublesome species of rheumatism also, nearly allied to 
rheumatic gout, sometimes attends or follows common gonorrhoea. 
When I state that this species of rheumatism is nearly allied to 
common rheumatic gout, I mean as regards the symptoms. Whe¬ 
ther the two diseases be absolutely identical, I do not pretend to 
determifie. I believe the two diseases, liowever, to be nearly allied 
in their nature, as well as in their symptoms.* 

I do not tTifnk it netessary to enter into details respecting any 
of the above afteotions, many, of which indeed, as far as it is my 
present purpose to notice them, have been already descifbcd as tlie 
consequences of inflammation of the bladder and prostate. I pass 
on, therefore, to the second gcnorq.1 division of affections connected 
with irritable bladder ; namely, 

b. Irritable affections of the bladder connected with the nervous 
system. “ Irritability of the bladder,” says Sir B. Brodie, " is 
sometimes the result of mere nervousness; of the same state of 
the bladder, which in some other individuals occasions a constant 
winking of the eyes, or twitches of the muscles of other parts. 
The frequent expulsion of the urine, when once begun, is kept 
up by habit; the bladder becomes less capacious than it ought to 
be, and it is not till after a lapse of time, nor without some effort 
on the part of the patient, that it is restored to its natural condi¬ 
tion.” f It may be remarked, however, in addition, that in such 
cases the functions of the kidney almost always participate in the 
irritation ; and that on inquiry the urine is not only increased in 
quantity, but becomes deranged in its properties ; that is, the 
secretion has a specific gravity below the healthy standard, often 
approaches to neutrality, and deposits the phosphates on exposure 
to heat; andjs sometimes even slightly serous. 

Sir B. Brodie also mentions another form of irritable blad¬ 
der, which is occasionally a symptom of disease in, or afieoting, 

• This affection, which is frequently combined with ophthalmia, has been 
described by various authors; but the reader is more especially referred to a 
Clinical Lecture by Mr. Lawrence, in the Medical Gazette, vol. xxiii. page 
506 . ® 

t On Diseases of the Urinary Organs, p. 95, third edition. 
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the nervous system. “ An elderly man, for example, complains 
of frequent attacks of giddiness. Sometimes in walking, his 
head turns round, so that he is in danger of falling; and this 
symptom probably arises from altered structure of the arteries of 
the brain, causing an imperfect state of the cerebral circulation. 
Not unfrequently tliis is attended with an irritable state of the 
bladder; and although the urine is of a healthy quality, and 
the bladder itself is free from disease, the patient is tormented 
by a constant micturition, voiding bis urine without paii^ but at 
short intervals and in small quantity at a time. Little can bo 
done for the patient’s relief in such a case«.s this;'T?ut it is im¬ 
portant that the real nature of the <iffection should bo understood, 
that if w8 cannot oflfect a cure, we may avoid tormenting him 
with useless remedies.” * 

I have scon cases resembling the above, and have generally 
observed that sooner or later they have teiminated in apoplexy, 
or paralysis. In no case of tlic kind, however, that I have seen, 
has the urine been quite natural: and it has been usually of high 
specific gravity, and abounding in urea; or sometimes in tlie 
litbic acid. 

Affections of the kidneys and bladder, connected with organic 
disease or injuries of the spine, have been already mentioned, and 
need not be here further noticed. We proceed, therefore, to, 
make a few remarks on spasmodic and paralytic affections of the 
urinary organs, and particularly of the bladder. 

Sj)asm of the bladder often accompanies the presence of a 
stone in that organ, as well ns many other affections before de¬ 
scribed, to which the bladder and its appendages are liable. It 
not unfrequently also accompanies diseases of the kidneys, rectum, 
uterus, &o., and in some instances has been known to recur pe¬ 
riodically. Tl?ere is also an idiopathic spasm of the bladder men¬ 
tioned by some authors, to which old men are said to be parti¬ 
cularly liable; though the existence of such a disease seems to bo 
doubted altogether by otliers, who consider it as merely symptom¬ 
atic of some other disease. 

In the particular affection alluded to, ns well as in other 
instances of spasmodic affection of the bladder, the patient ex¬ 
periences an acute pain in the region of the organ, accompanied 

• Op. et. loc. cit. 
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by a sense of constriction. This pain often extends along the 
urethra, and sometimes gives occasion to the most distressing 
erections. There is more or less of retention, and occasionally of 
suppression, of urine, on account of this secretion riot being able 
to enter the bladder. In case of suppression the urine accumu¬ 
lates in the ureters, &o., which become distended and painful; 
and the pain is propagated to the kidneys, loins, testicles, and 
even to the thighs; and is often accompanied by nausea, or 
hiccou^i. The bladder is generally contracted, and resembles 
a hard ball; in which contracted state, by pressing on the rectum 
it produces S'‘'desire, witliout the power, of going to stool, and 
sometimes causes protrusion oi the rectum. These symptoms 
areraccompanied by great uneasiness, agitation, and restlessness, 
with a cold clammy perspiration* extending more or less over 
the body; and in those unfortiyiate cases, in which the spasm 
continues, in spite of remedies, for some hours, the extremities 
become cold, the patient falls into a state of syncope or convul¬ 
sions, and death soon succeeds. In other instances, the patient 
dies with all the symptoms attending suppression of urine. 

Besides stone in the bladder, spasm of that organ may arise 
from, or rather accompany, various other affections; such as 
from the presence of acrid urine or pus from an abscess in the 
^ kidney; from ulceration or other organic disease of the bladder, 
prostate, «fec.; from retention of urine ; from gout; from exces¬ 
sive venery, or tHe use of irritating diuretics, as cantharides; from 
various diseases of the intestinal canal, as worms, and especially 
ascarides; from hysteria, &o. Slighter cases in young subjects 
are in general not dangerous, and sometimes subside spontane¬ 
ously. The affection is most dangerous in old people, and in 
proportion to its duration and intensity; and when the spasm 
depends on a cause that cannot be removed, it is very apt to end 
in the affection to be next briefly noticed, viz. 

Paralysis of the bladder .—Paralysis of the bladder may either 
creep on imperceptibly as the result of age, and of weakened 
powers in general, conjoined with an enlarged prostate, or other 
affections of the urinary organs; or it may take place more sud¬ 
denly, from some peculiar lesion or other affection of one of the 
great nervous centres, and particularly of the spinal cord. The 
description of these forms of paralysis, therefore, ‘will consist in 
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little more than a brief rocapitnlation of the symptoms described, 
under various heads, in the foregoing pages. 

The paralysis of old age is usually one of the concomitants of 
an enlarged prostate. The enlarged prostate presents an obstacle 
to the free passage of the urine, -while the muscular structure of 
the bladder, either from partaking in the rigidity and thickening 
of the prostate, or from want of power, ceases to exert the force 
requisite to expel the whole of the urine from the bladder. The 
consequence is, that the bladder constantly retains a certain por¬ 
tion of urine, to the stimulus of which, from the diminished sen¬ 
sibility of the organ, it becomes insensible. This* quantity of 
retained urine gradually increase^ as the disease proceeds, till 
from the greater difficulty about the prostate, and the long-(jon- 
tinued over-distension of the organ, the bladder loses its power 
of contraction altogether. In such cases, the bladder sometimes 
becomes enormously distended; and the excess of urine subse¬ 
quently descending from the kidneys, begins to flow oflr involun¬ 
tarily, without, however, diminishing the tension of the bladder; 
which at length, as well as the kidneys, become diseased; and 
the patient, if not previously cut off by the other more urgent 
symptoms of the affection, dies from the local disease set up in 
the kidneys and bladder. From the diminished sensibility of the 
bladder, in many cases of paralysis of that organ, the patient is not 
conscious of its distended state, and consequently suffers but little 
pain ; particularly if the excess of urine flows ofMmperceptibly, in 
the manner above mentioned. In other cases, the patient com¬ 
plains of a sense of uneasiness, weight, and tension about the re¬ 
gion of the organ; with numbness, and often severe cramps in the 
lower extremities, and more or less of impediment or inconvenience 
in the passage of the fajces, &o. The incontinence of urine con¬ 
nected with paAlysis of the bladder will be considered more fully 
in a subsequent chapter. 

It remains, in the last place, to make a few remarks on the 
class of nervous affections of the kidneys and bladder, which, for 
want of a better name, may be arranged under the general deno¬ 
mination of hysteric affections. 

The peculiar aberrations, mental and bodily, involuntary and 
voluntary, connected with the female character and functions. 
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and generally known under tlio name of hysteria, are so numerous 
and varied, so unexpected and improbable, that a volume might 
be occupied in describing them. We shall confine our attention 
principally to those affections of an hysteric character more 
especially involving the urinary organs ; which, for reasons suffi¬ 
ciently obvious, are among the most frequent as well as the most 
important. 

Perhaps there is not a disease to which the urinary organs 
ere subyect, that has not its counterpart or similar in hysteria. 
Innumerable instances have occurred to me, for example, in 
which calcutt^have beeea said to be passed from the kidneys and 
bladder by hysteric females. ,,Such calculi I have examined, and 
found them to consist perhaps of a fragment of silei, or even 
of brick,—in short, of anything but what is known to be of 
urinary origin. Moreover, in some of these cases, a train of 
symptoms, resembling those accompanying nephritic attacks, have 
been stated to accompany the descent and exit of the calculus 
from the kidney and bladder; and so accurately have these 
symptoms been simulated and described, that neither those who 
have witnessed them, nor those who have heard them described, 
have appeared to doubt the reality of the attack, till the pretended 
calculus has made its appearance; when its chemical proper¬ 
ties have at once dispelled the illusion, and demonstrated the 
true nature of the aftection. In such cases, 1 have even seen 
the properties of the urine changed, (I know' not by what means,) 
so as to correspond with the symptoms described; and there has 
been blood or mucus, or other unnatural matters, present in the 
secretion, as it were at the will of the patient.* 

* I may mention, by way of illustration, a striking instance that occurred 
to me many years ago. The patient was a remarkably Sedate individual, 
between thirty and forty years of age—in short, the last person one would 
have suspecte*!. She had for years, according to her own account, suf¬ 
fered from nephritic attacks, the symptoms of which she described in aU 
their minutim, with the greatest accuracy. She Iftid never passed calculi; 
but the attacks above mentioned were attended and followed by large de¬ 
positee of a white substance in the urine; which was generally alkalescent, 
and apparently much deranged. This white substance proved on examina¬ 
tion to consist chiefly of carbonate of lime, with some phosphate of lime. 
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One of the characteristic symptoms of hysteria, as is -well 
known, is diuresis; and on occasions in which this symptom 
occurs, the quantity of limpid urine, or of mere water that is 
passed, is sometimes extraordinary. At other times, suppres¬ 
sion of urine is a (pretended) symptom, and the patient declares 
that for days together she does not void any water. Retention 
of urine is another occuirence; and the patient either CJinnot, or, 
as some suppose, will not, empty the bladder without mechani¬ 
cal assistance. All these affections, however, are obtious in 
their nature, compared with those obscure affections of the spinal 
chord, or column; of joints, &c., which* are nor'unfrequcntly 
met with in females, and which appear in many instances to 
belong to*hysterin, or at least to bo modified by that affection. 
Such affections have been described by Sir B. Brodic, and are 
well known to our most experienced surgeons. Foimerly, how¬ 
ever, the nature of those affections was entirely overlooked: and 
even still, perhaps, they have not been so generally studied ns 
they ought to bo. The consequence was, perhaps siill is, that 
many a poor girl has been confined upon her back for months, 
and even for years; and for tlie cure of an imaginary dis¬ 
ease, her health and prospects in life have been sacrificed in 
reality. 

In investigating hysteric cases, we should constantly remem¬ 
ber, that the utmost duplicity and cunning may be displayed, 
where, from mere appearances, we should expect nothing but the 
most rigid truth—in short, that the whole energies of the patient’s 
mind are bent on deception; and consequently that the decep- 

and triple phosphate of magnesia and ammonia. At length, circumstances 
raised a suspicion in the mind of the gentleman who usually attended her; 
and on closely p?^ssing her, and threatening exposure, she confessed that 
the whole was a deception; and that she had been in the habit of mixing 
quick lime or chalk with the urine, and thus of producing tlje appearances 
above mentioned. 1 learnt on inquiry that some members of this lady’s 
family were insane. Hysteric females are subject, on certmn rare occasions, to 
pass urine nearly black; and I have known this appearance kept up artificially 
for a long time together, by the admixture of ink with the urine. I have 
also occasionally seen hysteric urine not only strongly serous, but otherwise 
deranged, so as to cause alarm about the state of the kidneys and bladder: 
yet the whole has after a time disappeared, and the patient has become quite 
well 
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tion is likely to be greater, and more difficult of detection, in 
proportion as the patient is more highly educated, or has been 
more frequently seen and examined. Moreover, the sox, the age, 
the apparent sufferings of the patient all conspire to interest 
us in her favour, to warp our judgment, and to unfit us for an 
impartial inquiry into her case. One of the best modes of pro¬ 
ceeding, therefore, at the outset, is to make the patient describe 
her own feelings, in her own words; and if possible in her own 
handwriting. At any rate, the principal symptoms, as stated by 
herself, should be written down, before a single question is asked. 
Indeed, leadllfg questions in all such cases should be most care¬ 
fully shunned; for though the, symptom inquired after may not 
be present at the time, yet the hint will be carefully treasured up 
in the memory; and the symptom will not fail to appear at some 
future time. Hence, as just observed, in hysteric affections the 
symptoms generally become more numerous and urgent, in pro¬ 
portion as the patient becomes more knowing. I state Uiis with 
pain and reluctance; but when wc consider that the character 
of the medical man in attendance, no less than the well-being 
of the patient, is at stake, it becomes our duty, for the sake of 
both parties, to place the matter in a strong light. As to the 
of the patient for such deception, that is another ques- 
^tion. To become an object of attention,—an interesting object, 
is an innate and characteristic feeling of the female mind ; and 
if in early life this feeling, in its natural and legitimate form, 
has been thwarted or disappointed, it is almost sure to deviate 
into some other channel; and the ruling passion is displayed 
in attempting to excite pity and commiseration, where she can¬ 
not excite erotic sentiment. This, however, may be said to be 
a question of morals, rather than of medicine. I shall not, there¬ 
fore, pursue the subject further, but shall merely observe, that 
all the worst cases of hysteric aberration that have fallen under 
my notice, have appeared to be fairly referable to an exalted 
or modified condition of the above mentioned innate female feel¬ 
ing ; tinctured perhaps, in some instances, by remote shades of 
insanity. 

We shall now take a brief recapitulatory review of the princi¬ 
pal subjects discussed in the present chapter, chiefly with refer¬ 
ence to diagnosis and prognosis. And it may not be irrelevant 
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to mention at the outset, that in most of the preceding diseases, 
the great object of our diagnosis, on which of course the pro¬ 
gnosis in no small degree depends, is to determine, in the first 
place, the presence or absence of stone in the bladder, or of other 
mechanical disease; that is, whether the symptoms present de¬ 
pend on, or are in any way connected with, vesical calculus; or on 
stricture, or other mechanical obstruction about the neck of the 
bladder or urethra. 

With regard to the presence of stone in the bladder, though it 
may be rendered probable, the fact cannot be possibly determined 
by the mere symptoms; and the mechaaictd assfe'Chnce of the 
surgeon is necessary. In all cases,of doubt and difficulty, there¬ 
fore, whenr the circumstances of the patient will admit, the opera¬ 
tion of sounding should be resorted to in the first place. This 
operation falls entirely without my province ; and I shall merely 
observe, that however dexterousfy the sounding may be performed, 
a single negative result is in no instance to be considered as deci¬ 
sive—indeed, 1 have known a stone subsequently found in the 
bladder after repeated negative results. In such instances, blame 
is by no means necessarily attributable to the surgeon. The stone 
might have been encysted ; or lodged in a fold of the bladder; or 
behind an enlarged prostate, &c.,—circumstances, which though, 
at the time of sounding, they sheltered the stone from the contact 
of the instrument, may, from their temporary character, be sub¬ 
sequently removed, and the stone thus liberated. When a stone 
of moderate size exists loosely in the bladder, it can scarcely 
escape the tact of a dexterous surgeon. 

Similar remarks may be made respecting the determination and 
removal of mechanical obstructions about the neck of the bladder 
or urethra; the existence or absence of which should be deter¬ 
mined at the v%ry outset of the inquiry. This part of the in¬ 
quiry, however, like that of sounding, falls entirely within the 
province of the surgeon; and, by careful management*on his part, 
the mechanical impediments may be often removed or relieved ; 
and when such removal or relief has been timely accomplished, 
the whole train of bladder and even of renal symptoms, (which, 
if the impediment had been permitted to have remained, would 
have ended in destruction of these organs,) sometimes entirely 
disappears. * 



898 BLADDER DISEASES. Diagnosis and Prognosis. 

When the surgeon has declared that neither stone exists in the 
bladder, nor mechanical obstruction in the urethra, &c., we must 
form our diagnosis in the best manner we are able from among 
the symptoms. If the urine be acid, but abounding in ropy 
mucus possessing alkaline properties ; if there be a constant and 
urgent desire to void urine, which is attended with difficulty, and 
more or less of smarting pain along the whole urethra; if there 
be a dull pain and sense of debility about the back and loins, and 
more or^ess of low remitting fever, we may infer that the mucous 
membrane of the bladder is in a state of chronic but incipient 
inflammation'^’ if the ^copious deposition of ropy mucus in the 
urine, which formerly existed, bas become diminishod in quantity, 
an(bthe secretion has assumed a glairy, or an op.ake, dr purulent 
appearance, and is mixed with blood; if the urine has become 
permanently alkaline, and the desire to xiass it more urgent and 
frequent than ever ; if there be increased pain on pressure over 
the pubes; if the low feverish symptoms have assumed more of a 
hectic character—we may presume that the chronic inflammation 
of the bladder has reached that point at which the mucous mem¬ 
brane has been more or less destroyed—in short, that the patient 
has arrived at the last stage of the complaint, and will probably 
sink under its efiects. 

When, after a surgical operation about the bladder, rectum, 
&c., or after exposure to cold, or other exciting cause, a patient 
labouring under any urinary disease experiences the following 
train of symptoms, wo may conclude that general inflammation 
(of the cellular substratum) of the bladder, &o., has taken place ; 
and that the aficction will almost certainly pi’ove fatal. Kigor, 
followed by faint perspiration, malaise, and disinclination to take 
food; pain extending more or less, especially on pressure, to all 
parts of the abdomen, back, and rectum; accelefation of pulse; 
and a peculiar anxiety of expression;—when to these symptoms, 
which rapidly increase, there begin to be superadded intermission 
of the pulse; a brown and dry tongue; occasional hiccough; a 
tympanitic state of the abdomen; and great prostration of the 
vital powers—the fatal event is near and inevitable. 

A difficulty and frequent desire of passing the urine, parti¬ 
cularly when it occurs in a middle-aged or old individual, and 
is accompanied by incontinence of urine during the night, is 
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almost a certain indication of chronic enlargement and irrita¬ 
bility of the prostate gland; and of a distended bladder from 
retention of urine. If, in connexion with these or similar symp¬ 
toms, the patient occasionally voids small concretions composed 
principally of the phosphate of lime; the prostate is probably 
both enlarged, and contains such concretions in its ducts or 
cavities. When after the operation of sounding, catheterisra, 
exposure to cold, &c., the patient experiences a severe rigor, 
followed by a sense of throbbing pain about the perinso^m, &c., 
increased by sitting, or evacuation from the bowels; with more 
or less of fever, and (after a time) complate reteniffiih of urine ; 
acute inflammation of the prostate, is indicated. The same cir- 
cumstanct?is indicated also, when in gonorrhoea the discharge sud¬ 
denly ceases, and a train of symptoms, similar to those above 
recited, takes place. Moreover, in the last case, if frequent 
rigors and other symptoms of hectic supervene, we may generally 
expect that an abscess is forming; which may finally discharge 
itself into the urethra, or outwardly in the perinmum, &e. 

When, in cases of simple irritable bladder, there is no in¬ 
creased discharge of mucus, and the urine when just voided is 
transparent, it is probable that the irritability, which is usually 
temporary only, depends on the mere unnatural quantity or 
quality of the secretion : that is, the urine may be too dilute or 
too concentrated; too acid, or neutral, or alkaline; or contain 
some, stimulating ingredient, &c. On the other hand, when 
cases of irritable bladder in young or middle-aged individuals 
are accompanied by pale-greenish, whey-like, turbid, and serous 
urine, of low specific gravity; where there is no mechanical impe¬ 
diment in passing the urine, but the frequent calls to void this 
secretion are accompanied by a sense of burning uneasiness, sub¬ 
siding in general soon after the act of micturition, and referred, in 
males more especially, to that part of the canal lying in the peri- 
nsBum, and in females to the orifice of the urothrd; when the 
general health of the patient, naturally perhaps feeble, gradually 
declines, and ho begins to complain of a sense of weakness or un¬ 
easiness about the loins, accompanied by loss of appetite, &c., we 
ntay generally conclude that the cause of the irritability lies in the 
kidneys; that the bladder, at first only secondarily affected, is 
likewise becoming diseased ; and that the patient will ultimately 
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sink under the aflfection. When, with all the above symptoms, 
there is a dark-coloured offensive bloody sanies in the urine, and 
more or less of mechanical impediment in passing this secretion, 
there is reason to suspect the presence of incurable fungus hmmor 
todes in the bladder.* 

When, in affections of the bladder, particularly in aged indi¬ 
viduals, there is an acute pain in tiie region of that organ, ex¬ 
tending in some cases to the urethra, at other times to the loins, 
testicles^ and down the thighs, with a sense of constriction, con¬ 
veying the feeling of a hard ball pressing on the rectum, &c., and 
preventing tht. egress of the faeces and urine ; together with great 
restlessness, anxiety, cold perspirations, and pendency to syncope, 
&o.^. there is reason to suspect the presence of spasm o5 the blad¬ 
der. It is difficult to distinguish spasm fron^ indammation in 
many instances, anff sometimes ths^,two affections are united ; the 
following contrast of the symptom’s, however, will generally assist 
us in our diagnosis. Cystitis, or inflammation of the bladder, is 
accompanied by all the symptoms of fever, while spasm is not. 
Pressure increases the pain of cystitis, but not of spasm. The 
pain is unceasing in inflammation, that of spasm comes on in 
paroxysms. The pain in cystitis is burning, throbbing, or lanci¬ 
nating; in spasm it is oppressive, drag^ng, and resembling 
labour pains. The constitution of the patient also should be 
taken into account. In the robust and sanguine, cystitis is the 
more probable disease; in the weak and nervous, spasm. Xbese 
differences will rarely fail to direct us in well-marked cases ; but 
when spasm and inflammation co-exist, which is often, as above 
mentioned, tlie case, it is always the safest plan to consider the 
affection as one of simple inflammation. 

The symptoms of paralysis of the bladder are so strongly 

marked, that they can scarcely be mistaken. We^pass on, there- 

% 

* The red particles of the blood discharf^ed is the earlier stages of fungoid 
disease have often a remarkable appearance, and appear to the eye larger than 
natural; so that after they have subsided to the bottom of the urine, they at 
first sight somewhat resemble grEuns of lithic acid gravel, and, like that sub¬ 
stance, when the vessel is inclined, may be distinctly seen to roll along the 
bottom. From this peculiar appearance of the red particles of the blood, the 
presence of malignant disease may be often suspected before the symptoms 
assume a decided character. 
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fore, to hysteric affections of the urinary organs, a set of diseases 
which tax our diagnostic skill to the utmost, and sometimes defy 
it altogether. 

As hysteria is often as much a moral as a physical disease, to 
enable us to form a just estimate of many of the s 3 rmptoms, it is 
absolutely necessary to take into account the moral history and 
character of the patient. These are delicate points of inquiry, and 
we must leave their investigation to the judgment and tact of the 
inquirer. Of the circumstances, independently of those of a 
moral kind, to be particularly attended to, the age of the patient 
is one of the most remarkable. Hysteria, strictlj^iJpeaking, is 
generally limited to ^f^omanhood—jto that interesting period of 
female exiatence, in which all the characteristic traits of the qex 
exist in their mosl^ susceptible and exalted state. We scarcely 
look for hysteria before puberty/>.and rarely see It in advanced life ; 
or if the tendency to hysteria doe’s continue to advanced life, we 
too often find that many of the derangements which in early life 
were merely iunotional, have, from long continuance, become con¬ 
firmed diseases. Moreover, hysteria, in. advanced life, (or some¬ 
thing called by this name,) is too often connected with the abuse 
of cordial waters—^in short, with the baneful habit of dram-drink¬ 
ing and its consequences. 

Other points to be kept in view are the rank in life ; and tbe 
degree, and kind of education of the patient. A poor unsophis¬ 
ticated country girl may be disappointed or betrayed, or otherwise 
cruelly treated, and her outraged feelings in consequence may 
vent themselves in genuine hysteric attacks; but the case is very 
different with the indolent, prurient, and sentimental novel 
reader. Here, whatever may be tbe cause of the derangement, 
hysteria seldom assumes its vulgar form; but the form of some 
extraordinary, caiamitous, and interesting affection, calculated at 
once to excite the wonder and the pity of the beholders. The 
patient has suppression or retention of urine; she &ay labour 
under ell the symptoms of renal or of vesical calculus; the urine 
itself may be red, black, white, serous,—^in short, anything but 
natural; and, as before observed, the deception, if deception it 
be, will be more complete and more difficult of detection, in pro¬ 
portion to the reading of the patient. 

However painful it may be to recur to these circumstances, it 
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is absolutely necessary to be well acquainted with them, to enable 
us to form a correct diagnosis and prognosis in a great many 
affections connected with the urinary organs in females; and 
even with all our knowledge, and with the utmost care and cir¬ 
cumspection we can bestow on the subject, we shall sometimes 
find ourselves outwitted. In females more advanced in years, 
as above stated, the diagnosis, as well as prognosis, in affections 
of the urinary organs, are in general more easy and certain: 
for the imaginings of youth too often become the sad realities of 
age.* 

Treatmeni .—^In discussing the treatment of the different diseases 
considered in the present chapter, we shall follow nearly the order 
in which they were described. According to this arrangement, we 
have, in the first place, to speak of inflammation of the bladder 
and its consequences. 

In chronic inflammation of the* mucous membrane of the blad¬ 
der, or catarrhus vesicce ; as well as in the chronic enlargement or 
degeneration of the prostate gland, very active measures are seldom 
requisite or proper; and indeed they often do more harm than 
good. In the earlier stages of both these affections, when the 
urine is high-coloured and strongly acid, and when there is obvi¬ 
ous congestion about the heemorrhoidal and abdominal system in 
general, the abstraction of blood by the application of leeches 
about the anus, or by cupping in the perinmum, &c., is often useful 
as a preliminary step. With these remedies also may be conjoined 
active purgatives, of which calomel should form one of the ingre¬ 
dients. Indeed, the occasional use of gentle alteratives and pur¬ 
gatives will in general, in all the early stages of the affection, be 
found to be serviceable, and even necessary. In the confirmed 

* In making these remarks, I am most anxious not t# be misunderstood. 
Nothing can be further from my wishes and intention than the design to 
conve)' an impression derogatory to the female character. In hysteric cases, 
both the mind and body are really in a morbid state, and the patient can 
scarcely be regarded in the light of an accountable being. The striking pe¬ 
culiarity in such a state of the system consists in that extraordinary rela¬ 
tion betwMn the mental and bodily powers of the patient, which enables 
her, as it were by a mere act of volition, to determine a certmn degree of 
functional derangement into any part of the body, or organ, her morbid 
&ncy may intimate, 
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and passive stages of these affections, the remedies mentioned, at 
least the abstraction of blood, are seldom required. Various 
counter-stimuli, as issues, setons, blisters to the perineBum, loins, 
tliighs, &C., have been recommended in the chronic stages of 
these affections; hut they are of little use. Nor in these stages 
of the affection is much gained by purgatives, beyond merely 
keeping open the bowels ; indeed, active purging, by saline or by 
other injudicious remedies, seldom fails to aggravate the chronic 
stages, both of catarrhus vesieee, as well as of chronic enlarge¬ 
ment of the prostate gland. 

The diet in these affections should be light and «aSy of diges¬ 
tion, and free from stimulating pondiments; and the patient 
should either altogether abstain from, or very much diminish^ Jibe 
quantity of fermented liquors. Moderate exercise will be proper; 
but exercise on horseback, or in a rough carriage, or, in short, 
fatigue of any sort, should be avoided. During winter, and in 
cold and damp weather, the patient should carefully protect him¬ 
self, as much as possible, from their influence; and if his circum¬ 
stances admit, he may be even recommended to pass the winter 
months in a warmer chmate. After these general remarks, we 
have to consider the remedies supposed to act specifically on 
mucous membranes, and hypertrophies. 

The three great classes of remedies most generally beneficial in 
chronic affections of the mucous membranes of the urinary organs, 
are those of the balsamic, astringent, and sedative kinds; either of 
which may be given alone, or variously associated with the others, 
according to the circumstances of the case, or the judgment of the 
practitioner. Among remedies of the balsamic class, the mildest, 
as well perhaps as one of the most efficient, is the diosma. Next 
in order, follow the Tolu and Peruvian balsams ; the Chian turpen¬ 
tine, copaiba, cuhebs, &c.; all of which, judiciously administered 
in small doses, are often beneficial in chronic affections of the 
mucous membrane of the urinary organs. Of remedibs of a tonic 
and astringent character, the pareira hrava, an old remedy 
re-introduced by Sir !]^. Brodie, is undoubtedly one of the best we 
possess in catarrhal affections of the bladder. Next to this rank 
the uva ursi, and the lythrum salicaria. These last, however, 
are more especially beneficial in those forms and stages of the 
affection marked by irritative excitement, rather than by vascular 
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activity, or by organic disease. Hence they are of very little use 
when the irritation borders on inflammatory action on the one 
hand; or when the urine is decidedly alkaline, on the other ; and 
their beneficial eflects are chiefly confined to the intermediate 
stages of disease. Of sedatives, it is difficult to speak in a de< 
oided manner, as so much depends, respecting their use, on the 
idiosyncrasy of the patient. The irritation of mucous membranes 
in general, and particularly the irritation of the mucous mem¬ 
brane of the bladder, &c., seems to be less under tlie local and 
direct influence of sedatives, than pain or irritation in many other 
parts. Hence we can seldom do much towards allaying the irri¬ 
tation of the mucous membrane of the bladder, without bringing 
the whole system under the influence of narcotics. In the milder 
cases, henbane, conium, or lettuce, or various combinations of 
these, may be resorted to; the compound tincture of camphor 
also, is an excellent preparation in'many of these affections. When 
these fail, recourse must be had to opium, or to some of its pre¬ 
parations. Of these, the Dover’s powder is one of the mildest. 
Next in order may be mentioned the watery extract of opium, 
Battley’s sedative solution, tincture of opium, crude opium, &c. 
Then follow the preparations of morphia; of which the most con¬ 
genial and mildest appears to be the meconiate of morphia; and 
the most efficient as well as the least injurious, with reference to 
‘ its powers, the muriate of morphia. The acetate of morphia I 
consider, in general, not only more injurious to the nervous 
system, but inferior to the muriate, in point of sedative power. 
Yet there are some individuals with whom the muriate of morphia 
disagrees, but who can bear the acetate. 1 mention, once for all, 
thfi different sedatives, and in the usual order of their powers; but 
I need not say, that owing to the idiosyncrasy of individaals, ge¬ 
nial rules respecting their use cannot be laid doym in a satisfac¬ 
tory manner; and in fact, it is only by experience that we can 
know what sedative agrees best with an individual; or whether he 
can tolerate any. Lastly, with respect to the operation of nar¬ 
cotics, it may be stated, that different morbid sensations are very 
differently controlled by them. Simple pains, or aches, or smart- 
ings, or irritations, are in general, aeterie paribus, amenable to 
the operation of narcotics, nearly in the order in which they are 
stated; but there is one form of sensation, or pain, of irritation. 
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or whatever we may call it, connected with affections of the neck 
of the bladder, and particularly with certain conditions of the 
mucous membrane of the organ, and which the patient describes 
as a sensation of Tiurning smarting heat, that is less under the 
control of sedatives than any other; and indeed can scarcely be 
subdued without suspending or destroying the sensibility and con¬ 
sciousness of the patient altogether. 

After these separate remarks on the three great classes of 
medicinal agents most usually employed in chronic afeections 
of the mucous membrane of the bladder; we may observe that 
their good effects are often much increased*by judiSous combina¬ 
tion. It is impossible to lay down rules for all cases, but the 
following hints may not be deemed irrelevant. The effects of 
balsamic remedies are sometimes more decided when conjoined 
with each other. Thus the ipiiision of diosma may be often 
advantageously associated with small quantities of the Chian tur¬ 
pentine, or cubebs, or even copaiba; which may be given in the 
form of pills, with the extract of henbane, conium, hop, «&o. If 
gouty irritation or hepatic congestion be present, the acetous 
extract of colchicum, combined with some mild mercurial, may 
be also administered at the same time with the above. Balsamic 
and astringent remedies may be sometimes conjoined; but as 
these two classes of remedies seem to be indicated in different, 
stages or modifications of disease, their conjoint operation can 
be seldom required. Sedatives are commonly necessary in every 
combination, in some shape or other. In the earlier stages of the 
affection, when the urine is acid, alkalies may bo often employed 
in conjunction with the other remedies ; while in the latter stages, 
when the urine is alkaline, the mineral acids often prove service¬ 
able. Finally, demulcent diluents, as barley or gum water, lin¬ 
seed or marshmftllow tea, rennet whey, &c., may be used in mode¬ 
ration with advantage. 

Acute inflammation of the bladder, of a phlogistic kind, in 
young and plethoric subjects, requires prompt and decided mea¬ 
sures. Bloodletting from the arm, (some of the French surgeons 
recommend bleeding from the foot in preference,) to be repeated 
according to circumstances, accompanied by local bleeding by 
cupping or leeches, from the region of the pubes, and especially 
from the pcrinceum, should be resorted to as speedily as possible. 

8 
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These means may be followed by warm fomentations, or the warm 
bath, the injection of emollient fluids into the rectum, &c. In¬ 
ternally, active doses of calomel, conjoined with opium, may be 
exhibited; and the bowels may be relieved by laxative clysters. 
After the more urgent symptoms have been subdued, various 
counter-stimuli may be applied to contiguous regions; but if 
blisters be employed, they should be withdrawn early, and such 
dressings bo subsequently applied as may tend to promote their 
effects. * Ketention of urine, if present, of course must be ob¬ 
viated by the catheter; but, during the more acute symptoms, it 
will be proper to be %s sparing as possible in the use of instru¬ 
ments. The chronic inflammation or irritation of the mucous 
membrane of the bladder, too apt to follow acute attacks of that 
organ, must be combated by the means recommended for that 
purpose in the preceding paragraph. 

General inflammation of the bladder, attacking more especially 
the cellular substratum of that organ and its neighbourhood, com¬ 
monly bids defiance to our utmost skill. Here, even from the 
outset, antiphlogistic remedies are almost entirely out of the 
question; and the utmost we can hope to effect, is to mitigate, 
as well as we are able, the sufferings of the patient; and to sup¬ 
port the fast ebbing powers of life by nutritious diet and stimulat¬ 
ing cordials. 

The treatment of chronic degeneration and enlargement of the 
prostate gland falls almost entirely within the province of the 
surgeon. In the more passive conditions of the affection, anti¬ 
phlogistic means are neither indicated nor useful. The use of 
sedatives is sometimes beneficial; and in those cases in which 
complete retention of urine occasionally takes place, probably in 
some degree from spasm, a decided dose of opium will some¬ 
times promote the discharge of urine. When the intention of urine 
is complete, and permanent, relief can be only obtained by the 
catheter. 

The treatment of prostatal concretions, .also, is for the most 
part of a mechanical nature, and therefore belongs to the sur¬ 
geon ; there being no known medicinal means by which we may 
hope either to prevent their formation or increase. Mr. Wilson 
observes, “ If these calculi bo not very troublesome, our best 
plan will be to leave them alone, and not to irritate the gland 
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by the introduction of the catheter more frequently than may be 
necessary to prevent retention of urine. When very troublesome, 
and when they can be felt through the rectum, they may be cut 
out by an incision, as in the old method of cutting for the stone, 
or the gripe, as it was called; but what I should conceive to be 
the safer practice, they may be extracted by an incision into the 
gland, from the perinseum.” * In some of these cases, they may 
be withdrawn by Weiss’s forceps—a method of removing them 
which I have seen successfully practised by Sir B. Brodiedin con¬ 
siderable numbers. 

Acute inflammation of the prostate nmst be ^rcRted much 
the same as acute inflammation of the bladder. Cupping over 
the loins, ’or in the perineeum; or the application of numerous 
leeches about the perinmum and anus, often affords relief, and 
checks the more urgent symptoms. With these may be em¬ 
ployed warm fomentations, or poultices to the porinseum, the 
warm bath, &c. The bowels should be kept open by mild ape¬ 
rients or clysters; and those purgatives likely to iiritate the 
rectum should be particularly avoided. In the earlier stages 
of the disease, the use of instruments should bo abstained from 
as much as possible. When the more active symptoms have 
subsided, relief is sometimes obtained by the judicious use of 
sedatives; which may be employed either internally, or injected 
into the rectum; and in this state of the affection, if the catheter 
can be introduced without irritation, its use may be beneficial. 
The management of abscesses and other severe consequences 
of acute inflammation of the prostate, belongs to the surgeon. 

The treatment of the second great division of bladder and pros¬ 
tate diseases, namely, those of an irritable kind, comes in the 
next place to be considered. Cases of irritation of the bladder, 
depending on jsere derangements of the assimilating functions, 
and on the unnatural properties of the urine resulting from in¬ 
digestion, &c., are generally of a temporary charabter, at least 
in their earlier stages; and are removable by adjusting these 
functions. These points have been already so often discussed, 
and are so well understood, that we need not dwell on them 
here. We shall only, therefore, repeat the important caution. 


♦ .Lectures on the Urinary Organs, page 356. 
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namely, that dyspeptic individuals ought to be particularly ob¬ 
servant with respect to diet, &o., lest they render temporary affec¬ 
tions permanent, and thus lay the foundation of serious urinary 
disease. 

The treatment of irritable bladder depending on renal affec- 
tions is difficult, and too often unsuccessful. The simplest form 
of the primary disease, which appears to constitute the basis of 
all the more unmanageable varieties of this class of affections, 
may b^ aggravated by injudicious remedies, but scarcely seems 
capable of being much benefited by any. Great care and atten¬ 
tion will sometimes eqable us to arrest the affection for a while, 
perhaps for years; but in ever^^ instance, in which I have hitherto 
had an opportunity of observing its progress during a lengthened 
penod, I have seen it terminate unfavourably in some form or 
other. 

The first points to be attended'to, are the strictest attention to 
diet and regimen. The patient must consider himself an invalid, 
and live carefully according to the rules laid down for liim. He 
should avoid all stimulating and indigestible articles of food, and 
adopt a simple, light, and nutritious plan of diet. Exercise must 
be taken, but it must be of a gentle kind; and long journeys in 
rough carriages, and fatigue and exertion of every kind, are cal¬ 
culated tQ aggravate the affection, and must be most carefully 
' avoided. When practicable, sea voyages, and residence in a warm 
climate during the winter, may be recommended.* 

The different forms and stages of these affections require modes 
of treatment somewhat different; and from idiosyncrasy and other 
causes, the remedies which seem best adapted to the affection can 
often neither be borne at all, or be borne long enough to give the 
requisite chance of doing good. The following is a brief sketch 
of the remedies and modes of treatment I have fqpnd most bene¬ 
ficial in these affections. 

In the early stages of the affection, if there be anything like 
activity, a few ounces of blood may be abstracted by cupping from 
the loins, or by leeches applied to the perinmum. At the same 
time, the citrate of ammonia may be given internally in conjunc- 

* The reader is more especially referred to the chapter on serous urine, for 
the detailed account of the treatment of ansemotropluc affections of fiie kid¬ 
ney nearly allied to the present affections. See page 157, et seq. 
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tion with mild but efficient purgatives. In general, however, the 
abstraction of blood is seldom necessary, or at least, I have 
rarely seen patients who have required depletion. In these stages 
of the affection when quiescent, the uva ursi, the lythrum sali- 
carittt the pareira brava, and even small doses of chalybeates, as of 
the citrate of iron, or of the tinct. ferri mnriath, are sometimes 
useful; particularly if so directed or combined as to improve the 
health in general, as well as the local affection. In the more 
advanced stages of the affection, in which the urine has» become 
decidedly serous, of low specific gravity, and has a tendency to 
alkalescence, remedies of the above character seldom do much 
good, and, indeed, if administered in a decided form, they appear 
sometimes to increase the irritation. In these stages of the affec¬ 
tion, if accompanied by permanent excitement, the citrate of am¬ 
monia, either alone or combined with the fluid extract of sarsa¬ 
parilla, maybe given; if quite passive, thGinJusum'diosnue, vniXi 
the extract of sarsaparilla, or the dilute muriatic acid, are very 
excellent remedies; indeed, I have seen more benefit derived from 
these expedients, and the judicious use of sedatives, than from 
any other means whatever. Other remedies of the balsamic class in 
small doses are sometimes beneficial, and their use may be associ¬ 
ated or alternated with the inf us. diosmcB ; such as the tinct benzoini 
comp., the infusion of the wild carrot seed, or of sassafras, &c. 
All these, however, must be so administered as never to excite ; ’ 
and the weak state in which it is necessary to give them, must be 
compensated for by the length of time during which they are 
taken. In conjunction with these means, an issue or seton may 
be instituted over the region of the kidneys; but in general, in 
diseases of the present description, the excitement and worry pro¬ 
duced by this class of remedies is hardly compensated for by the 
little benefit tb^y produce. In the last stages of t]be disease, 
beyond general remedies, I know nothing that can be directed to 
the local disease with any prospect of advantage ; and the utmost 
we can hope to accomplish is to alleviate the sufferings of the pa¬ 
tient by sedatives; of which, perhaps, the muriate of morphia, 
with hyosoyamus or conium, are among the most efficient. 

When irritation from disease about the orifice of the urethra 
exists in females, it must be obviated as far as possible by local 
expedients—a point, in general, that can be only accomplished by 
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the application of stimuli calculated to permanently destroy the 
morbid sensibility of tliepart; and when this has been accom¬ 
plished) the progress of the general affection seems to be occa¬ 
sionally arrested, and the sufferings of the patient for a time will 
be very much relieved. 

With respect to the treatment of ulceration, polypous excres¬ 
cences', elongations of the lining membrane of the bladder, en¬ 
largement of the prostate, and a variety of other similar chronic 
affectiorAj giving occasion to irritable bladder, it is impossible to 
lay down any specific plan ; hut in the management of all of them 
the maxim ^cald he borne in mind, that it is much easier to do 
mischief than to do good. Tlje general principles of treatment 
Iikef?ise, stated in the preceding paragraphs, should Be kept in 
view ; and the remedies there enumerated be so administered, on 
the one hand, as to moderate activity j and on the other, to 
mitigate the sufferings and support the general health of the 
patient; and these, joined with such local assistance as an expe¬ 
rienced surgeon knows how to administer, will sometimes enable 
a patient to bear up under his sufferings, and ultimately to arrive 
at comparative comfort. At any rate, they constitute the whole 
that, in his deplorable state, can be effected for him by human aid. 
Nearly the same remarks may be made respecting the treatment of 
fungus heematodes. Here, nothing can be done towards the cure 
of the patient; and all we con reasonably hope to effect is, to 
allay in some degree his sufferings by sedatives; and to prolong 
his existence by checking and obviating the consequences of 
that fearful hoemorrhage which too often accompanies this 
affection,—a subject we shall briefly notice in the next chapter, 
when we come to speak more particularly of hsemorrhage from the 
urinary organs in general. 

The treatment of those oases of irritable bladdar depending on 
chronic thickening and contraction of the organ; or on enlarge¬ 
ment of the prostate, stricture of the urethra or other affections, 
of a mechanical nature, belongs almost exclusively to the surgeon. 
As a remedy, the use of iodine, both internally and externally, 
has been strongly recommended when the prostate has been 
enlarged and the bladder thickened; but I know not with what 
result. I have repeatedly seen the remedy tried in these affec¬ 
tions, but cannot say that I have been sensible of any improve¬ 
ment from its use. 
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Gouty irritation of the urethra usually resists the use of 
balsamic remedies, hut readily yields to colchicum, and to the 
treatment adapted for gout in general. Bheumatic gouty irrita¬ 
tion of this canal is much more obstinate; and in short, like 
rheumatic gout in otlier parts, commonly defies for a long time all 
our efforts to conquer it. Colchicum is of very little use; and 
the affection is best treated with Dover’s powder, or other prepa¬ 
rations of a sedative kind, with the view of allaying the irrita¬ 
tion. I have sometimes seen benefit derived from guaiaemn ; but 
in other instances this remedy has failed ; as has also tlie hydri- 
odate of potash; which appears to be one of the beet Remedies we 
possess for that peculiar affectioy apparently nearly allied to 
rheumatic*gout, which sometimes attends, or follows, compon 
gonorrhena.* 

Oases of irritable bladder depending on affections of the nervous 
system are manageable or otherwise according to the nature of 
the nervous affection. If the nervous affection bo simply of the 
constitutional kind, the irritability may be merely the result of 
habit; and in this case, a little well-directed resolution on the 
part of the patient, aided by appropriate medicines, will enable 
liim to conquer the irritability ; or at least to prevent it from 
becoming permanent. On the other hand, if the cause be or¬ 
ganic lesion of the brain, as is sometimes the case in aged indi-^ 
viduals; little, as Sir B. Brodie justly observes, can be done to¬ 
wards the patient’s relief, and the cerebral disease will ultimately 
prove fatal. 

The treatment of spasmodic affections of the bladder will be 
considerably modified according to their cause. If the spasm de¬ 
pends on the presence of stone, stricture, or any other cause of a 
mechanical nature, this must bo removed, or the effects obviated 
as soon as possible. If inflammation be present or threatened, 
cupping or leeches over the loins, or about the anus or perinroum, 
followed by the warm bath or fomentations, will be proper. With 
these remedies, opiates either taken into the stomach combined 
with calomel, &c., or applied locally in the form of suppository 
or injection, may be administered with advantage. If the spasm 
be of a gouty nature, mustard or other stimulating cataplasms 
may be applied to the feet; or to any other part of the extremi- 
* See Mr. Lawrence’s paper, before referred to, p. 390. 
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ties the gout may have recently left, or formerly been in the habit 
of attacking. When spasm of the bladder causes retention 
of urine, and inflammatory symptoms are absent, the muriated 
tincture of iron, repeatedly given in small doses, as recommended 
by the late Mr. Cline, will sometimes remove the affection. In 
spasmodic affections of the bladder, of a purely nervous or hysteric 
character, different tonics associated with camphor, musk, valerian* 
and other remedies of a reputed antispasmodic character, may be 
sometiiues employed with advantage. 

The first point to be attended to in the treatment of paralysis 
of the bladdei^: is the prevention of an accumulation of urine in 
that organ. This accident njust be obviated, at any rate, by the 
judicious use of the catheter; while the rest of the treafment will 
very much depend upon the general nature and cause of the affec¬ 
tion. When the paralysis is connected with spinal or other deep- 
seated disease, little for the most part can be accomplished. 
Nevertheless, in some of the more favourable of these cases, the 
judicious use of stimuli, as electricity or galvanism, the tincture of 
cantharides, &o., may be worth a careful trial. In the still milder 
forms of the affection, in young and middle-aged individuals, de¬ 
pending on general debility of the system, the cold bath and other 
invigorating expedients and remedies offer a prospect of relief. 
When the complaint is purely local and passive; in conjunction 
with the above means, some of the continental writers have recom¬ 
mended the injection of cold water into the bladder or rectum ; 
and this expedient, as well as others calculated to ensure the 
bracing effects of cold without the sedative operation, may be 
resorted to. 

It remains, in the last place, to make a few remarks on the 
treatment of hysteric affections of the urinary organs. The 
first great point to be attained in hysteric affections, is the 
difficult one of an accurate diagnosis. We must make sure 
that Uie affebtion we have to combat is hysteria, and nothing 
but hysteria. For it should be always ,borne in mind, that 
in irritable habits, and especially in females disposed to hys¬ 
teria, a very slight cause, such as a small stone in the bladder, 
&o,, will often produce very great suffering; and that in such 
cases, though the hysteric symptoms may predominate, and 
render doubtful or conceal the original character' of the excit- 
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ing cause, the affection is nevertheless of a mixed character; 
and that the hysteric part of the affection will probably cease, 
when such exciting cause has been removed. Moreover, we 
should bear in mind, that what was at first merely a func¬ 
tional, may, by long continuance, become a real or organic, 
disease. As an instance in illustration of this remark, we may 
mention the retention of urine which sometimes occurs in 
hysteric females. In the earlier stages of the affection, hys¬ 
teric retention of urine is almost always a purely fuilctional 
disease, and the patient retains the power of emptying the 
bladder, provided she be forced to exerts the wiSL “ As the 
distension of the bladder increases,” says Sir B. Brodie, " the 
patient begins to get uneasy, and at last suffers actual pajn; 
and as soon as this happens, the volition is exercised as usual, 
and the bladder begins to dispel its contents.* Hence Sir B. 
Brodie very properly goes on to observe, that if the bladder be 
not relieved artificially by the introduction of the catheter, 
the hysterical retention of urine is usually of short duration ; 
but if the catheter be had recourse to, the natural cure is pre¬ 
vented, and the existence of the disease may be prolonged for 
an indefinite length of time—for weeks or even for months. 
The general rule, therefore, in such cases, is to interfere but 
little. An active aperient may be given, or an assafoetida enema, 
&c., may be administered, but the use of the catheter should not 
be resorted to. Yet, as observed by the same author, cases 
of hysteric affection may arise, in which the bladder by over- 
extension may have become paralysed and unable to expel its 
contents, and in which consequently the use of the catheter is 
absolutely necessary. The same remarks are applicable to other 
affections, besides retention of urine. Thus pains in the back, for 
instance, may come in time to denote spinal or psoas disease; the 
functional derangements of the kidney may terminate in organic 
affection; or in calculus, &c. In short, as we have elsewhere 
observed, we never should make light of a case in which the 
symptoms have been of a severe kind and of long duration; how 
much soever it may partake of the hysteric character. 

* Lectures on the Urinary Organs, page 99, third edition. 
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OHAPTEK V. 


OF HAEMORRHAGE FROM THE URINARY ORGANS TN GENERAL. 


The obvious nature of Hsematijria rendera a description of the 
affection unnecessary. The little, therefore, we have to say on the 
different forms and circumstances under which blood appears in 
the urine, will be considered under the heads of the causes, diag¬ 
nosis, prognosis, and treatment of the affection. 

The general or predispos&g caused," as well as the sources of 
h8Bmorrha|fe from the urinary organs, may be various, and are 
often very obl^cure. In certain epidemics of the malignant type, as 
for instance, in cholera in severe remittent or typhoid fevers, 
arising from, or modified by, malarious influence; or in affections 
of the spleen and liver produced by the same cause; also in 
scurvy, &o.; the properties of the blood and of the vital solids, 
appear to undergo certain changes producing a tendency to 
hiemorrhage from all the outlets of the body, and from the kid- 

• See page 21, where the tendency to haemorrhage from the urinary 
organs after this disease is noticed. The reader also will find fasematuria 
mentioned as a frequent symptom of many other diseaSes, both constitu¬ 
tional and loqal, besides those mentioned in the text; as, for instance, of 
chylous urine, haemorrhoidal congestion, suppression iof the catamenia in 
females, derangement of the bowels produced by the irritation of teething in 
children, &c. We also read of haematuria as an epidemic affection both in 
children and adults, in some countries and localities. In these instances, the 
constitutional symptoms and tendencies may be very different, and depend 
on very diff^l'ent causes; but in the epidemic varieties the cause is most pro¬ 
bably of a general nature, and depends on imwholesome diet, or on some 
modification of malarious influence. ‘ 
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neys and bladder in partlcolar. In such cases, although the 
hsematuria is to be regarded as a mere symptom of a state of dis¬ 
ease, the consideration of which falls without our present design; 
yet a thorough acquaintance with the pathology of such affections 
is often of the greatest importance in enabling us to form a cor¬ 
rect diagnosis in heematuiia; as will appear ffom the following 
observations on the subject. 

The immediate or exciting cause of heematuria may be of a 
mechanical nature, that is, a calculous concretion; or the cause, 
may consist in ulceration, healthy or malignant, of the kidney 
and bladder, or of their appendages. The- chief fnints of diag¬ 
nosis, therefore, in heeiqaturia will ,be; first, the causes, predis¬ 
posing 01 * exciting; ||^d secondly, the seat of the heemorrhijLge, 
whether in the kidney, or in the bladder. On each of these, we 
shall offer a few remarks. 

The nature of some of the predisposing causes of hsematuria is 
so obvious from the history and symptoms, that their true cha¬ 
racter Can be hardly mistaken ;'^8uch, for instance, are typhus, 
scurvy, &c. The effects of malarious influence as a predisposing 
cause are much more obscure.; and their nature can, in^many 
instances, be only made out by a. minute and careful investigation 
of the patient's history, and sometimes not at all. This arises no 
less from the multiform degrees and shapes assumed by this fearful ^ 
scourge .in different Seasons and climates ; than from the very 
different efiects they produce on different individuals, from idio¬ 
syncrasy ; &c.~circumstances which, in conjunction with many 
others of a similar kind, render it almost impossible to form a 
just estimate of how much of the effect is due to the predisposing, 
and how much to the exciting, cause of the haemorrhage. More¬ 
over, the difficulty is still farther increased by the fact, that when 
the predisposing causes are unusually active, either in virtue of 
their own powers, or from the idiosyncrasy of the patient; a very 
trifling exciting cause that would not produce the l*east haemor¬ 
rhage in a healthy individual, as for instance, a very small renal 
concretion, may, in such a strongly-predisposed habit, give occa¬ 
sion to very severe haemorrhage. 

When the haemorrhage cannot be traced to any of Jfche consti¬ 
tutional or predisposing causes above mentioned, we must seek for 
its origin among those causes more immediately of a local or ex- 
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citing nature. These, as already stated, may be of two kinds. 
The immediate exciting cause of the hcemorrhage may be a cal¬ 
culus, which, without causing ulceration strictly so called, may 
have wounded some blood-vessel ; or the haemorrhage may result 
from ulceration, which may or may not be produced or accom¬ 
panied by a calculus, and may be either of a healthy or of a ma¬ 
lignant character. To state precisely on which of these circum¬ 
stances the haemorrhage depends, or with which it is connected, is 
not always an easy task ; though the following circumstances may 
enable us to form an opinion on the subject. 

If the haemorrhage cvjcurs more particularly after exercise, and 
if the blood be either florid or dark-coloured, and mixed with 
lithic acid; or if the urine abounds or has long abounded in this 
principle, and the patient has occasionally passed lithic acid 
gravel or concretions; if there be more or less of pain accom¬ 
panying the hmmorrhage; if the patient be under the age of 
puberty, or of middle or advanced age, the immediate cause of 
the heemorrhago will almost ceitainly prove to be a lithic acid 
concretion. On the other hand, when the haemorrhage, as before, 
particularly occurs after exercise, and the blood is of a very dark 
colour, or like coffee grounds, and unmixed with lithic acid; 
when the urine is of a greenish citron tint, and the patient has at 
no time of his life been subject to urinary sediments (of lithate of 
ammonia); when he has occasionally (or constantly) laboured 
under cutaneous eruptions, particularly of the scaly kind, and pre¬ 
sent the cachectic aspect formerly described as peculiarly marking 
the oxalic acid diathesis, the probability is very great, that the 
haemorrhage is occasioned by a concretion of the mulberry va¬ 
riety ; which may or may not be associated at the same time with 
organic disease. Haemorrhage, at least to much extent, is 
rarely produced by phosphatic concretions,; an# when the cir¬ 
cumstance occurs, the properties of the urine and the history of 
the patient Seldom fail to lead to a correct diagnosis on tlie 
subject. 

Ulceration in some portion of the urinary organs, is another great 
source of haematuria. Ulceration, as we have stated, may proceed 
from very Various causes, and be very different in its character 
and consequences; nor can we always satisfactorily determine 
either its cause or nature. The characters of the bleod, and of the 
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Diaffn6tiis, dbc. 

matters accompanying it, usually afford us the surest means of 
diagnosis; and in most instances will enable us to approach the 
truth with tolerable certainty. 

When the patient labours under no constitutional disease 
usually accompanied by hmmon'hage, or has not suffered from 
calculous affections of any description; when he complains of 
pain in the urinary organs and .voids blood with the urine, and 
the blood is mixed with mucus, and particularly with purulent 
matter, a breach of surface must exist somewhere ; a nd ^here is 
certainly either actual or incipient ulceration in some portion of 
the urinary apparatus. If the blood, mucu^s, or pi^, present no 
remarkable appearance or offensive character; we have reason to 
liope that the ulceration is of a common or favourable kind; but 
if the blood be very dark coloured, and associated with unnatural 
matters of a highly offensive, and particularly of a putrid odour, 
the ulceration very probably parthkes of a malignant'nature, and 
will prove fatal. 

Having ascertained, as far ns ^e arc able, the cause of the 
hsemorrhage, the next point is to determine its seat —a circum¬ 
stance often intimately connected with the cause, and sometimes of 
equally great importance. 

When urinary calculi have been known to descend from the 
kidney, and there is a sense of heat, weight, and pain, in the 
region of that organ; when the pain darts to tbo end of the 
urethra or. testicles, and there is more or less of nausea and vomit¬ 
ing, the haemorrhage, in general, may be reasonably supposed to 
depend on the presence of a calculus in the kidney or ureter. On 
the other hand, when the haemorrhage comes on after exercise, 
and there is occasional retention, or sudden stoppage, of urine 
accompanied by a sensation referred to the end of the penis ; when 
a similar sensation is felt at the same place, at the moment the 
bladder is emptied, there can be little doubt that the bladder is 
the seat of the haemorrhage, and that the cause is a dtone in that 
orgaS. 

When the symptoms accompanying the heemorrhage are equi¬ 
vocal, and when those above mentioned in particular, are want¬ 
ing, which usually indicate the presence of stone iu the kidney 
or bladder; our attention must be more immediately directed to 
the character oS the blood, and to the circumstances under which 

£ £ 
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it makes its appearance in the urine. When blood enters the 
bladder from the kidney, it is generally more or loss equally dif¬ 
fused throughout the whole urine voided ; and if the quantity 
of the blood has been considerable, coagulation takes place in 
the ureters, producing suppression of urine, and violent pain 
and vomiting, &c. When such symptoms are present, and when 
some time afterwards we see in Jthe urine elongated masses of 
fibrin resembling worms, which had been moulded in the ureters, 
the source of the blood is unequivocally the kidneys. On the 
other hand, (supposing the patient to have been previously 
quiescent,) wjien tho^ first portions of urine flow away nearly 
clear, and the great mass of the blood comes, away at the end 
of the process of micturition ; and when all the symptoms usually 
accompanying renal irritation are likewise absent; there can bo 
little doubt in general that the source of the beemorrhage is in the 
bladder. * 

Further, the quantity of blood passed down from the kidney 
is seldom so large as to fill the bladder, and by its coagula¬ 
tion to cause retention of urine; when, therefore, the bladder 
becomes distended with coagulated blood, and retention of 
urine in consequence takes place, wo may almost certainly con¬ 
clude that the hsemorrhage has taken place in_ the bladder 
itself. When the blood flows away guttalim without the urine, 
it may be supposed to come from some part of the urethra. 
In this case, however, if the source of the haemorrhage bo very 
near the nock of the bladder, the blood occasionally makes its 
way backwards into the bladder, and thus produces some un¬ 
certainty as to its origin. Lastly, the phenomena presented 
by the blood itself, sometimes throw light on the nature, as 
well as the origin of the disease; as for instance, in fungus 
hesmatodes.* f. 

We have mentioned one of the formidable consequences 
sometimes tesulting firom profuse haemorrhage into the blad¬ 
der, namely, the coagulation of a large mass of blood in that 
organ, and the consequent retention oi‘ urine occasioned by 
the coagulum. Another unpleasant consequence of the pre¬ 
sence of blood in any part of the urinary appeuratus, to which 
the urine has access, is the formation of a nucleus around 

• See note p. 400. 
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winch calculous matter may at some future time concrete. 
Haimorrhage from the urinary organs, therefore, though not 
caused by a c^culus, may of itself prove a cause of calculus 
hereafter. 

After what has been stated, we need not dwell on the prog¬ 
nosis is hasmaturia, which will be favourable or unfavourable ac¬ 
cording to its origin and degree*; and according as its cause can 
be removed or otherwise. The loss of blood from the urinary 
organs is seldom so largo as to destroy life at once; yet wijen the 
cause is with difficulty removable, from the little control we somo- 
times have over the affection, the daily losg of bl^d is liable to 
produce serious inroads on the system ; and once or twice I have 
seen it prove fatal. * ^ 

The treatment of limraaturia will depend on its cause, and on 
its degree and seat. Hmmaturia, when of a constitutional 
cliaracter, tmd occurring in a young or plethoric subject, and 
when it appears to be vicarious to hsemorrhoidal or catamenial 
discharges; when accompanied also by a full and strong pulse, 
and more or less of inflammatory excitement, will sometimes 
require general or local abstraction of blood, and the usual 
antiphlogistic treatment. Such cases, however, are rare; at 
least, they seldom come under the care of medical men in this 
stage; and the nflection, constitutionally speaking, is usually 
accompanied by some cachexia, or disease, of which debility 
is a leading feature; such is scurvy, typhus fever, &c. Even 
those affections of the liver and spleen, produced by malaria, 

* The circumstances attending one of these cases were remarkable. 
The {latient had been long resident in a notoriously malarious situation. 
At length he became subject to heematuria, which, in spite of every re¬ 
medy, continued more or less, if I remember rightly, for about two years. 
I saw him a short time before his death, in a state of perfect anaemia, 
and beyond a hope of recovery. After death, a mulberry calculus was 
found in one of the kidneys, which was probably the immediate cause of 
some portion of the haemorrhage. The greater part of the blood, how¬ 
ever, appeared to have coftxe from a spot about the size of a crown-piece, 
in the upper and posterior part of the bladder. The surface of the organ 
was not apparently diseased in this spot; but the blood obviously traneuded 
through the mucous membrane, from a large plexus of veins distended 
with dark-coloured blood, and situated immediately behind this portion of 
the bladder. 
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and accompanied by a haemoiThagic tendency, often belong to 
the same class; at least they seldom bear or require general 
depletion. 

The treatment of fevers, scurvy, &c., in vfHRi hrematuria is 
rather to be viewed as a symptom, than as a disease, does not 
fall to be considered in this plrte|r^ttnd the only aflFections of 
a constitutional character to ff4,'’ndtic'ed>' are those obscure 
forms of disease, most usually 'pialar^c^s or gouty origin, in 
which ^jeematuria apparently constitutes the chief affection to 
be combated. In hromnturia decidedly connected with affections 
of malarious ^origin, the mineral acids, conjoined with quinine, 
gallic acid, matico, the tinct. ferri mitriatis, alum, and other 
remedies of tliis class, are generally found to be the most efficient. 
When the milder and safer remedies fail, we may resort to those 
of a more powerful cliaracter, as arsenic, zinc, or lead; and of all 
other remedies, when the hmmbrrhagc takes place from the 
kidney, the acetate of lead is perhaps the most efficient. In 
conjunction with the above remedies, when the liver, and parti¬ 
cularly the spleen, as is often the case, is congested and 
tender, the occasional application of a few leeches to the part, 
in conjunction with the preceding treatment, appears to be bene¬ 
ficial ; at any rate, such application enables us to push our 
tonic and astringent remedies with the greater confidence. Some 
of these cases, however, resist for a long time every means we 
can employ, and will at length cease spontaneously. In other 
instances, they go on to a fatal termination. I have seen one 
or two instances only, of the latter kind; but during the pe¬ 
riod just subsequent to that in which the cholera prevailed in 
London, I saw a great many cases in which the hmmorrhage 
from the kidneys remained most profuse and constant, in 
spite of every remedy, for many weeks together^; but at length 
ceased of its own accord, and without leaving any unfavourable 
result. * ‘ 

When renal heematuria is connected with a gouty diathesis, 
colchicum may be sometimes advantageously joined with the ap- 

* Except, perhaps, in a few instances, the formation of a nucleus around 
which an oxalate of lime concretion was subsequently deposited. For, as 
already observed, the oxalic acid diathesis prevailed in a remarkable degree 
at this period. See page 20, et seq. - • 
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propriate styptic remedies. In s.uch cases also, the carbonate 
of soda may bo often given with good effect q/Yer meals; while 
the mineral acifts, &c., ar^ taken at other times of the day. In 
ordinary cases of renal haemorrhage, when there aro no symp¬ 
toms either of excitement or debility, and when the cause appears 
to be of a mechanical nature, small doses of balsamic and of 
terebinthinc remedies, as copaiba, or turpentine, have been much 
recommended by some writers. I have often resorted to this 
class of remedies, but am sorry to say that I have bedh gene¬ 
rally disappointed in their effects. * If the mechanical cause of 
the ha3morrhage be a small calculus, we rrftiy end^wour to dis¬ 
lodge it from the kidney by the appropriate moans, and thus re¬ 
move the affection permanently; but if from the symptoms and 
properties of the urine, there be reason to fear that the concre¬ 
tion is too large to be removed, ,all such attempts should bo care¬ 
fully avoided. 

When the bladder is the source of the huematuria, the cause, 
as before, may be various. In plethoric individuals of middle 
and advanced age, it is often connected with an hajinoiThoidal 
tendency and enlarged prostate, and the liasmorrhago is apt to 
take place periodically. In such cases cupping over the loins, or 
leeches to the perinmum and anus, will be useful. Should the 
immediate cause of the haemorrhage bo oven a stone in the blad* 
der, before an attempt be made to remove the calculus, the same 
means may be employed ; provided the same state of congestion 
exists. In haemorrhage from the bladder of a more passive cha¬ 
racter, and connected with malarious influence, the constitutional 
remedies adapted for such a state of the system, conjoined with 
the use of the various styptic remedies above mentioned, may bo 
resorted to. 

When the bladder becomes distended with blood, and com¬ 
plete retention of urine in consequence takes place, recourse 
must bo had to a large-eyed catheter, and an exhausting syringe, 
by the aid of which, and the occasional injection of cold water^ 

* In some of these cases, the most efficient mode of exhibiting this class 
of remedies is to combine them (e. g. 5ij- vel 5 iij. of the oil of turpentine) 
with castor oil or other purgatives. This is an excellent remedy in hsemor* 
rhagic tendencies connected with certmn forms of splenetic derangement 
arising from malarious tendency. 
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the coagula may be broken down and removed. If the haemor¬ 
rhage be so profuse, that the bladder becomes again distended 
with blood in a very short time, the injection of cold water into 
the rectum or bladder is sometimes of great use; and should 
tlieso means fail, from twenty to forty grains of alum may be 
dissolved in each pint of water injected into the bladder, a re¬ 
medy that seldom fails to check' the bleeding, even when the 
cause is malignant disease. I have never known any unpleasant 
conscqifences follow the use of this expedient; and have seen it 
immediately arrest the most formidable haemorrhage, when all 
other means hxd failed; and when the bladder had repeatedly 
become again distended with blood, almost immediately after its 
removal. 
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CHAPTEil VI. 

OJ? SUPPRESSION, RETENTION, AND INCONTINENCE OF URINE. 

Suppression, retention, and incontinence of uriuo most usually 
appear as* symptoms of otlicr diseases ; and in this character Jhey 
have been repeatedly noticed in the preceding pages. It may 
not he amiss, however, for the sake of reviewing and concentrat¬ 
ing what has been said on those subjects, to briefly consider them 
as idiopathic alfoctions. 

In suppression of urine, or ischuria renalis, the functions of the 
kidneys are more or less suspended or destroyed, and the urine 
ceases to bo separated. In retention of urine, or ischuria vesicalis, 
the kidneys perform their office as usual, and the urine makes its 
way into the bladder ; but from some cause the secretion cannot 
be ejected from that organ. The symptoms attending these two^ 
affections are so different, that they can be hardly mistaken; and 
in all doubtful cases, the nature of the affection can bo readily de¬ 
termined by the introduction of a catheter into the bladder. 

Of suppression of urine. —tSuppression of urine may be partial 
or entire, and may depend on a variety of causes. The general 
characters of the aflection, also, may be considered as of three 
kinds; viz. inflammatory, spasmodic, and mechanical; and 
the symptoms •will vary somewhat according to the general 
character of the aflection.* When suppression of urine is ae- 

• We hear and read c|ises of suppression of urine taking place suddenly 
in advanced life, in individuals apparently in perfect health. I have seen no 
such instances; and in every case of suppression of urine that lias fallen 
under my own observation, there has been constitutional or local disease 
present, abundantly sufficient to account for the suppression. In such states 
of predisposition, exposure to cold, or gout, sometimes causes a rather 
sudden suppression of urine. 
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companied by, or depends on, inflammation of the kidneys, the 
symptoms will partake more or less of the character of those 
already described, as produced by that affection. When the 
signs of inflammation are absent, and the patient has been sub¬ 
ject to gout; or if a female, to hysteria; the suppression may 
be supposed to depend, in part at least, on spasm. The pre¬ 
sence of mechanical suppression. may be suspected, when the 
person has been subject to calculous affections, &c. Generally, 
howeven. in this latter case, the effects cannot be ascribed alto¬ 
gether to the simple operation of the mechanical cause, but in 
part also to tl\^ inflanamation or spasm, or both, to which the 
mechanical impediment is liable to give occasion ; and the affec¬ 
tion thus assumes a mixed character. When the suppression of 
urine is complete, the following constitutional symptoms are usually 
present: 

The initial and earlier symptoms of suppression of urine, may 
vary, as above stated, according to the general characters of 
the affection; but when the suppression becomes confirmed and 
complete, aU the minor distinctions are forgotten or overlooked 
amidst the severe suffering and imminent danger of the patient. 
The invasion of the affection is characterised by anxiety, rest¬ 
lessness, and an indescribable sense of uneasiness and disten¬ 
sion, about the abdomen and loins. To these symptoms quickly 
* succeed a peculiar expression of torpidity, and disinclination to 
exertion of any sort, bodily or mental. The stomach becomes 
more or less affected; there is usually a tendency to hic¬ 
cough or nausea; and the body exhales a urinous odour. 
The pulse in general is slower and feebler than natural; 
the patient searcely complains; and gradually lapses into a state 
of drowsiness, with incoherent rambling. The drowsiness in¬ 
creases, and at length terminates m complete Qomaj in which 
state, sometimes after repeated attacks of oonvulsionsj the patient 
expires. 

Suppression of urine may take place at all ages, and in all 
the forms above mentioned, from the action of the requisite ex¬ 
citing causes. It most commonly occurs in children and in old 
people. When it takes place during the period of adolescence, 
particularly in females, it is almost always connected with hys¬ 
teria. In children, the irritation and derangement arising from 
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dentition, is perhaps the most frequent concomitant or exciting 
circumstance of suppression of urine. In advanced age the af¬ 
fection is usually connected witli gout, gravel, or nephritic dis¬ 
ease ; and the immediate exciting cause is most usually exposure 
to cold. 

Suppression of urine, when complete, and of an original cha¬ 
racter, or supervening on any acute disease, lor the most part 
proves fatal. But there are many extraordinary cases on record, 
in which, in suppression of urine, a vicarious dischargey*more or 
less resembling urine, has taken place by sweating, vomiting, stool, 
&o., and the patient under these circumstances ^as sometimes 
survived for a long time, and evpn ultimately recovered. Most 
of these "cases have been said to occur in females, and there¬ 
fore have doubtless been of an hysteric character—a circumstance 
which throws a strong suspicion over their authenticity, and 
wlxich renders it probable that tlie suppression and vicarious dis¬ 
charges of urine, in some of these instances, have been feigned. 
1 have seen a few such cases, in which tlio imposition, after 
having been practised for months, has been at length detected; 
and the display of ingenuity and cunning, which has come to 
light on one or two of these occasions, has been almost surpassing 
belief. * 

* When the suppression of urine is complete, coma almost invariably* 
becomes established before the end of the fifth day; a complete suppres¬ 
sion of urine, therefore, is obviously incompatible with life. It is surprising, 
however, what relief appears to be afibrded to the system by the occa¬ 
sional passage of a small quantity of urine, and it is probable that some 
of the extraordinary cases of pretended suppression of mine on record, 
are referable to this principle. In other instances, the apparent absence 
of urine may have been connected with some unusual termination of the 
ureters, or of the^bladder; as for instance, into the rectum, &c. As for 
the alleged vicarious discharges of urine by the stomach, nipples, ear, 
&c., they are too marvellous to be true. I have seen repeated instances 
of pretended vomiting of urine, and have examined the fluid, and found 
it in some cases to closi^y resemble that secretion; but in all such cases 
the* patient, on being narrowly watched, had been observed to practise 
the' deception of voiding and immediately swallowing the urine! In 
other instances, the fluids brought to me as urinous discharges from the 
stomach, have proved on examination to be altogether different from that 
secretion. 
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Suppression of urine, oocurring as a symptom, has been al¬ 
ready referred to in many parts of this volume. I do not tliink 
it necessary, therefore, to enter into details on the mode of 
treatment; but shall content myself with the following general 
remarks on the subject. The treatment of suppression of mine 
will depend chiefly on its causes, and on the nature of the symp¬ 
toms with which it is associated. ‘When combined with inflam¬ 
mation of the kidney, the active antiphlogistic means pointed out 
for the treatment of that afiection must be resorted to. When the 
suppression is of a spasmodic character, the chief reliance will 
be placed on ^antispasmodio remedies, conjoined, in chronic or 
partial forms of the affection, Ayith diuretics or tonics ; or if asso¬ 
ciated with gout, stimulating cataplasms may be applied to the 
feet, &c. When evidently connected with a mechanical cause, 
as calculus, «&c., recourse must bo had to the means recommended 
in such affections; and, at tlie same time, care must be taken to 
keep down, as much as possible, the more active symptoms of 
inflammation, &c. 

Of Retention of urine. In retention of urine, there is more 
or less of pain and uneasiness in the region of the bladder, ac¬ 
companied for tho most part, in the earlier stages at least, by 
an urgent desire to pass oft" the urine. The distended bladder, 
also, forms in most instances a swelling above the pubes, not only 
perceptible to the touch, but sometimes even to the eye; and 
the drawing off of the urine by the eathoter, if this can be ef¬ 
fected, always gives great and immediate relief to the patient’s 
sufferings. 

Tho different circumstances under which retention of urine 
takes place, have been noticed in the preceding pages; and it 
only remains to remind the reader here, that the cause of the 
retention may be inflammation, spasm, or mechaRical obstruction 
at the neck of the bladder, or in the urethra; or a combination 
of these causes. Betontion of urine, also, is an attendant or con¬ 
sequence of hysteria, of paralysis, or other t^eotions of the blad¬ 
der, such as a preternatural thickening of its coats, ‘&c.; in short, 
there is hardly any affection liable to be produced by such a variety 
of circumstances; or that requires more careful attention and 
study on tho port of tho surgeon ; within whose province the 
treatment of this affection usually depends. 
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Betention of urine when complete and permitted to continue for 
some time, almost always ends fatally; either by acting on the 
kidneys and producing suppression of urine, and other formidable 
consequences; or by terminating in rupture, gangrene, &c., of the 
bladder. Even when permitted to exist in a slight degree for any 
length of time, it is very apt to terminate in partial paralysis of 
the bladder, or other distressing aflections; not only of that organ, 
but of the kidneys and system in general. 

As retention of urine depends on such a variety o]> causes, 
many of them belonging exclusively to the surgeon, of course the 
treatment must be various. Generally speaking, yhen inflamma¬ 
tory symptoms aro present, the .usual well-known means for 
removing* such symptoms must be speedily had recourse to.^ If 
the retention depends on a cause of a spasmodic character, in 
conjunction witli warm fomentations, &c., sedatives, and particu¬ 
larly a full dose of opium, either internally or by way of clyster, 
will bo useful. In spasms of the neck of tlie bladder, in particu¬ 
lar, the tinct. ferri muriatis may be repeatedly administered, till 
the desired eflect is produced. The plan of treatment to bo adopted 
in hysteric retention of urine has been already described.* 

When the above means fail, and when the retention depends on 
a mechanical cause that cannot be removed, and the catheter can¬ 
not bo introduced so ns to draw off the urine, recource must bc^ 
had, for immediate relief, to puncturing the bladder. 

Incontinence of Urine, like suppression and retention, depends 
on a variety of causes. In early life, it is often associated with 
some tendency to urinary disease, and very frequently with a. 
disposition to gravel; or sometimes, as in young females, with 
constitutional weakness and irritability. In advanced life, as 
already stated in the preceding pages, incontinence of urine is 
usually assooiaJed with disease of the neck of the bladder or 
prostate, either of an organic or paralytic character. Inconti¬ 
nence of urine in children takes place, for the most part, in tlie 
night only, and whil® they are sleeping; and in some of those 
cases, if close inquiry be made, it will be found, that the urine 
is passed off voluntarily, under the influence of a dream. In such 
cases, on examining the urine, I have generally noticed some 


* See page 395. 
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unnatural property of that secretion ; and most commonly a 
strong disposition to, or actual deposits of, gravel. Hence I 
have been led to infer that in this species of urinary incontinence, 
the acrid properties of the urine are chiefly in fault; and that 
these unnatural properties, favoured perhaps by the position of 
the body, and prohatly also by the morbid sensibility of the 
bladder, excite so vivid an impression on the imagination during 
sleep, as actually to lead to a voluntary discharge of the urine. 
This form of incontinence of urine sometimes commences during 
the period of dentition, and is afterwards kept up by mere habit, 
and particularly by the custom of lying on the back, which 
has considerable effect in exoiting the affection; and in some 
indiyiduals in whom the original cause has been long removed, 
the incontinence seems to occasionally recur from this circum¬ 
stance. , 

On the other hand, we meet with cases of incontinence of urine 
in young people, which may be considered as of an involuntary 
or passive nature; and in which the urine not only flows ofi‘ in 
the night, without the consciousness of the patient; but even by 
day the patient can scarcely control the discharge, and is obliged 
to empty the bladder more frequently than natural. In some of 
these cases, the urine, as before, is unnatural, though in a very 
.different way; tliat is to say, the secretion is copious, pale 
coloured, of low specific gravity, and even serous—in short, 
there is actual diuresis. In others of these instances, neither 
the quantity nor quality of the urine appears to be in fault; but 
there seems to bo some peculiar morbid condition of the urinary 
organs. Both these forms of urinary incontinence in young 
people are exceedingly difficult to be overcome, and sometimes 
remain till long after puberty, and even till late in life, in spite of 
every remedy. These forms of the affection, as vfell indeed as the 
form first mentioned, sometimes run in families; and I have 
known almost all the children, and particularly the females, of a 
large family, more or less subject to incontinence of urine. 

Incontinence of urine in aged individuals is generally of a very 
different character from the preceding form of the affection; and 
may depend on a variety of causes, enumerated in the preceding 
chapters; such as chronic enlargement of the prostate, &o.; 
general paralysis; partial paralysis, produced by injuries of the 
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spine, or over-distension of the bladder; or by some injury of the 
neck of the bladder or urethra, caused by the passage of calculus, 
&c. 

The treatment of incontinence of urine of course must vary 
according to its cause and nature. In those children, in whom 
incontinence is associated with gravel, it is of the utmost im¬ 
portance that this point shouy be attended to, and the appro¬ 
priate treatment employed in the first place ; for unless the ten¬ 
dency to gravel be corrected, it is in vain to expect reljcf from 
other remedies. For this purpose, great attention should be 
paid to diet; that is, sours and sweets, in the form of pastry 
and other indigestible articles, should be prohibited; and the 
softest waJter only should be employed on all occasions. In addi¬ 
tion to these means, some contrivance should bo adopted to pre¬ 
vent the little patient from lying on his back; and if the affec¬ 
tion appears to depend on habh, this habit should 'bo broken, if 
possible, by rousing the patient, and making him empty the 
bladder, before the usual period arrives at which he has been 
accustomed to wet the bed. When the tendency to gravel has* 
been removed, and Uie habit of incontinence broken, the cure 
may be sometimes completed and rendered permanent, by the em¬ 
ployment of gentle tonics ; and particularly by the use of sea- 
batliing, &c. 

The treatment of the more inveterate forms of urinary incon- • 
tinence, accompanied by diuresis, and occurring in susceptible 
strumous individuals, is very difficult, and often resists all the 
means we can employ. Sometliing may be gained by prohibiting 
altogether the use of fluids in the latter part of the day, and by 
insisting on great attention to diet, &o.; and, indeed, without 
attention to these points,- the other means within our power are of 
little avail. In addition to these means, a blister may be applied 
over the sacrum; while the different preparations of iron, and 
particularly the muriated tincture of iron, may be given internally, 
either alone, or combined with vegetable astringents or tonics; or, 
in some instances, with other stimuli, as with the tincture of can- 
tharides, &c. In many cases, however, the combination of gentle 
sedatives with the tonics are preferable. The application of cold 
with a view to its bracing effects, either in the form of a local or 
general bath,* may be also useful in a few cases; while in others. 
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and perhaps in the inajority of instances, in which the skin is 
unusually dry and torpid, the tepid sea-bath and cutaneous friction 
will be preferable. 

In those forms of incontinence of urine, depending on spinal 
affections, we may resort to some of the above expedients ; but 
the real amount of benefit we can ensure to the unfortunate 
patient, is in general very limitedr The remedies that offer the 
best chance of success are those of the counter-stimulant class, 
such as»repeated blistering, setons, issues, even the actual cau¬ 
tery, according to some writers. With those may be conjoined 
the application^of electricity, galvanism, &c. When the inconti¬ 
nence depends on paralysis or insensibility, or even on morbid 
irritability of the nock of the bladder and urethra, partfcularly in 
females, much benefit is sometimes derived from local applications, 
calculated to excite the natural sensibility of the part on the one 
hand, or to destroy its morbid susceptibility on the other; such 
are the nitrate of silver, and otlier well-known applications. 

Incontinence of urine in the aged, depending on diseases of 
^he neck of the bladder, enlarged prostate, and their conse¬ 
quences, retention of urine, &c., is, for the most part, incurable. 
Sometliing may bo done towards mitigating the sufferings of 
the patient, in a few instances, by limiting, as much as possible, 
the quantity of fluids taken ; and by frequently emptying the blad- 
'der by the catheter; particularly before retiring to rest. In addi¬ 
tion to which expedients, such of the means, internal or external, 
above mentioned, as appear suited to the particular case of the 
individual, may at the same time bo resorted to. 

Lastly, when the incontinence resists all the means we can 
employ, it becomes necessary to provide against the inconve¬ 
nience, by the adoption of some mechanical expedient, either for 
preventing the flow of urine, or for receiving it a^ it flows. For 
these purposes, a variety of means have been proposed; but 
none of theiA answer so completely as could bo de^bd.4 The 
jugum penis has been much recommended by foreign writers; 
but its use is open to very strong objectiems. The best expe¬ 
dient founded on the principle of pressure is an instrument so 
constructed as to act by means of a spring on the urethra in 
the perineeum. Beceptacles for receiving the urine as it flows 
away, may be procured at the instrument makers;' and some of 



INCONTINENCE OF URINE. | Treatment. 


431 


them occasionally answer tolerably well for- males,* In females 
the difficulties are much greaterand perhaps a succession of 
clean sponges, enclosed in an appropriate oilskin case, is Its good 
an expedient as any that can he adopted. To prevent the bed 
from becoming wet also, the patient should sleep on a piece of 
waterproof cloth or leather, covered with calico or thin flannel. 

* The great objection to all receptacles for the urine is the very offensive 
smell they soon acquire by use. Hence some prefer a common bladder, or 
one of the skins used for sausages, which, as being things of little v%lue, may 
not only be renewed daily, but sometimes answer much better than more 
costly expedients. The bladder or skin may bq enclosed in a calico bag» 
furnished with strings, &c., for fixing it; and to prevent the regurgitation of 
the urine, tjje neck of the bladder or skin* may be inverted inwards for two or 
three inches, so as to form a sort of valve. Some fill the bladder, &c., with 
comminuted sponge; which after being well washed and dried, may be re¬ 
peatedly used for the same purpose. 
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OBSERVATIONS'on THE REMOVAL OF CALCULI FROM THE BLAD¬ 
DER; COMPRISING REMARKS ON THE EFFECTS OF SOLVENTS 
fI)R the STONE, AND ON THE OPERATIONS OF LITHOTOMY 
AND LITHOTRITY ; WITH A REVIEW OF THE CIRCUMSTANCES 
WHICH OUGHT TO DETERMINE' THE CHOICE OF ONE OF THESE 
MEANS IN PREFERENCE TO THE OTHERS; OR WHICH RENDER 
ALL OF THEM DANGEROUS. 

The cure of calculous diseases, is a problem that has occupied 
' the attention of medical men from the infancy of the art. The 
removal of the calculus from the bladder by a surgical operation 
was early, and still continues to be practised ; and this formidable 
•alternative of cutting, not only first led to the attempts to get 
rid of the concretion by some more gentle and safe expedient; 
but still urges on both doctor and patient to the attainment of 
the same desirable object. I am sorry, however, to be obliged 
to confess at tlie outset, that in spite of all the boasted light of 
modem science, the problem remains unsolved; and that wo can¬ 
not by any known medicinal means, (or at least by any known 
method of directing these means,) get rid of a large calculus in 
the bladder, by other than by mechanical expeSients. When I 
' make this avowal, I must request not to be misunderstood. I do 
not mean to assert, that the removal of calculi fi’om the bladder 
without surgical operation is impossible; neither do 1 mean to 
assert that nothing has been done towards accomplishing so 
desirable an object. On the contrary, I not only believe, or rather 
hope, that the object will be attained; but willingly admit, that 
oon8^erable progress has been already made in certain favour- 
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able instances, towards the nttailvjjent of such object. Witbiii 
the last few years, however, and 6ui)sequcntly to the publication 
of the second edition of this volume, the opeTation of" Lithotrity* 
or of crushing the stone in the bidder, has been intro’diiced; 
and this important improvement has so changed th^relations 
between the medical and surgical methods, that they almost cease 
to be contrasted, and consequently have lost a good deal of their 
interest. We, shall talto a short review of the above subjects 
under the following heads : First, with reference to the Removal 
of concretions from the bladder, by natural or medicinal expi?- 
dients; Sccondljj;, with reference to the removal of concretions 
from the bladder by surgical expedients ; and to the^circumstanoos 
which shoald determine our choice between lithotomy and litho¬ 
trity : and Thirdly, with roforoiice to the question—what are *the 
conditions of the kidney, ^o., which in the present state of our 
knowledge and experience, should deter us from attempting the 
removal of the stone by any expedients. 

!♦ Of natural and medicinal exjiedients for removing concre¬ 
tions from iJte bladder. —Wo have seen that healthy urine is so * 
constituted, as never to be in a state of complete saturation even 
when cold. At the temperature of the human body, therefore, . 
its point of saturation may be supposed to bo still further raised ; 
and we may consequently infer, that a perfectly healthy condition 
of tlie urine is not only one of the most natural, but probably, 
also, one of the most powerful solvents for all the ingredients 
likely to exist in urinary calculi, that we can hope to possess. 
So satisfied am I of the general truth of this, remark, that my 
belief is, that there is scarcely any form of stone, that would long 
bear the continued action of healthy urine, without becoming 
more or less dissolved or disintegrated. This view is founded 
on the spontaneous changes which calculi sometimes undergo in 
the bladder itself; and on tlie length of time calculi occasionally 
remain in that organ, daring which they not only do* not become 
larger, but in some instances, there is reason to believe, actually ^ 
become less. A few striking examples arc sufficient to illustrate 
My meaning; but were I to detail all the minor examples of simi¬ 
lar occurrence that have fallen under my notice, they would occupy 
a large space. 

Some years‘ago I was requested to see an old genlleipan 

F V 
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labouring under all the spnptQms of a lithio acid calculus in the 
bladder, from which he suffered considerable inconvenience; but 
not so much as to materially injure his health, or to affect the 
properties of the urine. TFIo was very obstinate, and would 
neither be sounded, nor persevere in the medicines recommended 
to him. He went on for a year or two, suffering occasional pain 
and irritation, but without having recourse to medicines of any 
kind; at least medicines directed to the bladder affection. At 
this 'tifue, he began to pass away from the bladder, with more 
or less of irritation, fragments of lithic acid, which had evidently 
formed portions of different calculi; some of thepa of considerable 
size. He continued to pass these fragments occasionally for a 
year or two ; at the end of which time he had passed ns many as 
filled a small box; wliioh had all the appearance of fragments 
voided by individuals who have undergone the operation of litho- 
trity. He was at this time upwards of ninety years of age, and 
still passed large fragments of calculi, which sometimes gave 
him great pain. After an unusually severe attack, I was called to 
see him. I found him a good deal shaken, but he soon 
recovered, and began to void fragments of lithio acid as 
before."'^ The question here was, what caused the disintegration of 
these calculi ? I confess I am unable to answer this question, 
except on the principle above mentioned. The effect could not 
be ascribed to medicine, for none had been taken when the frag¬ 
ments first began to come away; neither could it have depended 
on mechanical moans, for no instrument had tliere been intro¬ 
duced into the bladder. We can only refer the phenomenon, 
therefore, to the properties of the urine; which, even nejirly 
to the last, differed little from the normal condition. There 
was occasionally a little blood and some mucus in the urine, 
but never enough to render the secretion permapently alkaline, or 
to indicate disease of the bladder; in which case it is probable 
ho would hot have lived so long in good health. It is 
remarkable, that the edges of some of the fragments at first voided, 
were sharp and angular, as if the fracture had been recent; while 
the edges of those more recently passed were blunt and rounded, as 
if they had been some time in the bladder, and subjected to a sol- 

« This gentleman has lately died, and calculi of considerable size were 
found in bis bladder. 
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vent process.* 1 have seen many cases analogous, or similar 
to the above, but in some of them, ^alkaline medicines had been 
given, which obtained the credit of the cure. In another case of 
a patient far advanced in life, who, as he had not been suspected 
of having stone, had not taken alkalies, I once saw a great many 
i'ragments of a large calculus passed from the bladder. These 
fragments, moreover, did not consist of lithic acid ; but of an 
unusual compound, of which the oxalate of lime formed a prin¬ 
cipal ingredient. This gentleman did not afterwards, apparently, 
suffer more from bladder irritation, than many individuals of his 
age who have no stone in that organ ; and Ije at length died from 
another disease. He was never sounded, and I am Enable to state 
whetlicr a concretion remained in the bladder or not. 

I have already mentioned that calculi often remain in the lud- 
ney and bladder for very long periods, without apparently increas¬ 
ing in size or giving much uneadness. I have many times had 
opportunities of watching such cases, and have observed the 
urine, either from temporary derangements of the health, or 
from otlier causes, become alkaline, and deposit the , phosphates 
for a few days. By a little rest and attention, however, all this 
has disappeared, and the urine has resumed its former acid con¬ 
dition. On such occasions, we can scarcely doubt that a slight 
deposition of the phosphates sometimes takes place on the cal¬ 
culus in the bladder; and tliat when the urine again becomes ' 
acid, such phosphatic deposits is redissolved. Of courSo those 
inferences cannot be grounded on ocular proof; yet by close 
attention we may occasionally obtain such evidence, as to leave 
little doubt of their correctness. Thus, long after the urine has 
recovered its acidity and ceased to deposit the phosphates, there 
may not unfrequently be seen in such cases, large grains, (and 
sometimes scales^or thin lamin®) of the mixed phosphates, which 
present every appearance of having been detached from a lithic 

• On dividing lithic acid calcuh, I have many times found their interior 
separated into innumeralile fragments, by slits radiating from their centre 
towards their circumference. In this state they very readily break to pieces. 
Such calculi appeared to have been rapidly deposited, and to have con¬ 
tracted during their solidification, like clay nodules, or starch. In this way 
the occasional spontaneous fracture of lithic acid calculi may be probably 
explained. 

' 2 
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acid nucleus. Those thin layers of the phosphates, also, which 
we often see interposed between the different laminsa of lithic acid 
in large concretions, show that during the formation of the cal¬ 
culus, such temporary changes as those above mentioned have at 
different periods taken place; while the partial abstraction and 
peculiar appearance of these laminee unequivocally prove that they 
have, in some instances, undergone material changes since their 
original deposition.* 

For^the following remarkable instance of the effects of a perfect 
state of health, and of a natural condition of tho urine, both in 
preventing the enlargpment of a calculus, as well as of obviating 
its painful effects, I am indebted to the late Mr. Bichard Smith, of 
Bristol: “ 

‘*In 1804, I sounded a man in tho (Bristol) Infirmary, and 
would have cut him then; but he was frightened and left the 
house. He became a common* sailor—fought in several actions 
on board a man-of-war, and was discharged at the peace, never 
having been inconvenienced in the slightest manner. In 1831 
he came to us again, told me who he was, and his history; and 
as the calculus was now troublesome, was cut and did well." t 
During the above long period of twenty-seven years, wo can 
hardly suppose that the stone remained stationary; and as it was 
constantly placed in a fluid capable of acting as a solvent, and 
could, therefore, scarcely have increased in size, tho supposition 
is not unreasonable, that on the whole it actually became less. 
Yet as the entire stone was not removed, when the general health 
became deranged and the urine unnatural, the portion left was 


* Many of the thin white films between the laminee of lithic add calculi 
do not depend on the phosphates; but consist, in some instances, of a little 
tithate of soda, or, in others, of bleached and water-won^ lithic acid. 

Extract from a letter, dated March Slst, 1838. Mr. Copland Hutchi¬ 
son would probably have considered this case corroborative of the fact he 
attempted to establish,—^that a seafaring life is an antidote to calculous 
affections. Without admitting or den 3 dng this 4act, we can understand 
how, during a long state of activity and health, the urine remained in a 
natural condition, and therefore unfovounible to the calculous aceiefion; 
and how during a state of inactivity, and probably, therefore, of deranged 
health, the urine again became deranged, and the calculus, in consequence, 
troublesome. 
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sufficient to operate as a nucleus, around which deposites subse¬ 
quently took place. 

As stated at the commencement, I could readily multiply 
proofs and arguments in favour of the opinion I have advanced, 
viz. that the urine itself, when in a perfectly natural condition, 
is one of the most universal as well as powerful solvents we 
possess, for its oiirn diseased <deposites. This, however^ I do 
not think necessary; for even those who doubt or deny this 
opinion, will scarcely call in question the practical inference 
to which it leads, viz. that in all cases of urinary concretion, 
one of the first points to be attended to, is to restore the 
healthy condition of the urine, b^ improving, as far as we are 
able, the general health, and the local condition of the urinary 
organs. 

Medicinal solvents for the stone have been employed in two 
ways, viz. by the mouth, and by injection into the bladder j but 
before wo take a short review of the employment of solvents in 
these two modes, it may not be amiss to make a few remarks on 
the subject of solvents in general. 

The two great classes of solvents for the stone may be divided 
into the alk a line and the acid. Now the composition of the unne 
and of urinary calculi is such, that .some of the ingredients of 
which they consist are soluble in alkalies, and some in acids. 
Moreover, except in positive diseases of the kidney, the urine is 
never devoid of both these classes of principles. When,* there¬ 
fore, we introduce an alkali or an acid into the bladder in excess, 
with the view of acting as a solvent, we not only infringe the im¬ 
portant maxim above inculcated, and render the urine unnatural; 
but as a necessary consequence, we run the risk, while we dissolve 
one ingredient, of precipitating another. Hence, alkalies and 
acids, even if we^ could introduce them into the bladder in their 
free state, would be at least doubtful remedies; and in the majo¬ 
rity of oases perhaps would be positively mischievouli. * Fortu¬ 
nately, however, alkalies and acids cannot be introduced into the 
bladder through the system, without undergoing material changes; 
for the vital powers, when they retain anything like their natural 

* The use of caustic alkalies not only impure the digestive functions much 
more than the use of the carbonated alkalies, but while they are less effident 
as solvents, they* have much more tendency to predpitate the phosphates; 
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energies, exert themselves either to neutralize or to destroy their 
effects. 

When, therefore, we consider that in healthy urine there is no 
free and uncomhined alkaline, or acid ingredient; when also ex¬ 
perience teaches us that vital agency, without extreme violation of 
its laws, will not permit the introduction of any free or positive 
agent into the bladder; how can* we arrive at any other conclu¬ 
sion, than that uncombined agents of the alkaline or acid kind 
are ill calculated to act as solvents for calculi; and that solvents 
are to be sought for among a class of neutral and unirritating 
compounds, t^e elements of which are so associated as to act at 
the same time with respect to,calculous ingredients, both as alka¬ 
lies and acids ? At present, no such neutral compounds of a de¬ 
cided character arc known, or appear likely to bo discovered; yet, 
as no chemical fact can be stated a priori, we know not what re¬ 
mains in store among the arcana of nature. 

The nearest approach to a solvent possessing the properties 
above mentioned that we are perhaps acquainted with, are those 
forms of the alkaline carbonates, in which the carbonic acid is in 
great excess—in short, such compounds as exist in a great many 
natural mineral waters, and particularly those of Vichy. In 
some of those waters, the other saline compounds may contribute 
to the effect in a way at present unknown; but in the greater 
number, their solvent and disintegrating powers seem to depend, 
partly on tlie supercarbonated alkalies they contain; and partly 
on the quantity of fluid in which such supercarbonated alkalies 
are taken. Moreover, the improvements in the general health 
arising from the change of air, diet, &c., aided by the steady per¬ 
severance for a long time in their use, all conspire to favour the 
effects of the waters, and to secure their utmost influence. That 
waters of the above description, when thus perseveringly em¬ 
ployed, are capable of acting both on lithic acid as well as on 
phosphatic calculi, is generally admitted; nor perhaps is their 
modus operandi very unintelligible; for ^uch waters, from the 

and in some habits, if not in all, they certainly fpve occasion to the formation 
of oxalic acid. For these and for the other reasons mentioned in the text, I 
have long abstained, (except under peculiar circumstances,) from the use of 
the caustic alkalies in calculous affections. 
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quantity in winch they are usually taken, and from the hurried 
operation of the kidneys, actually make their way to the bladder 
but little changed; where the alkalies they contain may be sup¬ 
posed to exfert their feeble powers by dissolving the lithic acid ; 
and the carbonic acid, by dissolving, or at least by retaining in 
solution, the phosphates;—two objects, which, when aided by 
plenty of water, are by no moans incompatible within certain 
limits. Nor is the operation of such highly carbonated waters 
confined to their mere solvent effects ; they undouhtedly^iossess 
disintegrating powers; that is, powers of disturbing the attraction, 
both cohesive and adhesive, by which the njolecules of calculi are 
held together, so as to render them brittle and easily broken into 
fragments.**^ 

It need not he stated, that our soda and potash waters are aVti- 
ficial compounds originally intended to represent these mineral 
waters; and that when duly prepared and adjusted to particular 
cases, they are often, medicinally speaking, equally efficient; and 
if in reality they fail to be beneficial in the same degree, the dif¬ 
ference probably arises more from the absence of the circum¬ 
stances above alluded to, namely, the change of the air, of scone, 
&c., which always accompany the use of mineral waters at their 
source, and doubtless add very much to their powers; than firom 
any want of action in the remedies themselves. 

Artificial soda and potash waters should, as just stated, to en¬ 
sure their utmost benefit, be varied and adapted to particular 
cases. As solvents, the potash waters are preferable; and when 
the calculus is of the lithic acid variety, and the diathesis decided, 
from 5ss. to gj. of the carbonated alkali, and as much of the tar- 
tarized soda, or phosphate of soda may he dissolved in each bottle, 
and ho taken twice a day with an equal quantity of warm distilled 
water. On the ot^er hand, when the concretions consist of the phos¬ 
phates, and the urine is decidedly alkaline, the alkali may be omitted 
altogether, and the compound may either consist of distilled water 
impregnated with carbonic acid; or occasionally some acid, as the 
phosphoric or nitric, may be substituted for the alkali. By adjusting 
the remedy to the particular circumstances of the case between these 
two extremes; by large dilation; by attention to diet and exer- 

* See the recent works of M. Pettit on these subjects; and particularly on 
the Vichy waters.* Paris, 1834 and 1837. 
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cise, and by perseverance ; it is probable that an impression may 
be made on the calculi in the kidney and bladder in some in¬ 
stances ; at least as much impression as is made by any known 
mineral water. The worst of this class of remedies however is, 
that though in many instances they &ct tutd et jucunde, they can 
not be said to possess the third great requisite of acting cito. Nor 
are they only long and tedious, but they are uncertain in their 
operation ; and though the concretion may be dissolved or disin¬ 
tegrated, and large quantities be brought away, yet an accidental 
fragment may be left, sufficient to form a nucleus for renewed 
accretion j an^ thus ta embitter the future existence of the patient. 
Moreover, from the length of .time required for the use of such 
solvents, they are only calculated for the idle and wealthy; and 
those who are actively engaged in the business of life, can neitlier 
bestow the requisite time nor attention to their application. There 
are many individuals, also, who cannot persist in remedies of this 
class without great detriment to their assimilating powers and 
nervous system, however carefully they may be adjusted to the 
case and circumstances; and such individuals, when unfortunately 
afflicted with calculous affections, are obliged to resort to other 
expedients. For these and other reasons that might be adduced, 
I fear that the hopes of relief which can be fairly and honestly 
held out to patients afflicted with stone, from all solvents at 
present known, are not such, except in a very few instances, as 
ought to induce them to delay having recourse to more efficient 
remedies. 

The above observations apply more especially to lithic acid and 
pbosphatic calculi. The oxalate of lime calculi, not only from 
their state of aggregation, but from their chemical properties, are 
still more refractory; nor are there at present, I believe, any means 
known, which can be reasonably expected to act^fUs solvents or dis- 
integrants of this variety of calculus. . •• 

The appli&ation of solvents for the stone by injecting them into 
the bladder, is another mode recommended for the employment of 
this class of remedies; and there are some forms of the affection 
in which this mode of applying them may be beneficial. On tlie 
whole, hovrever, this mode of applying solvents is open to still 
greater objections than the taking them internally. They cannot 
be employed in an active form ; and the length of time in oonse- 
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quence daring wliich it becomes necessary to keep the bladder^ 
&o., in 8f state of excitement by the introduction of the necessary 
instruments, constitutes an almost insurmountable objection to 
their general use. The only form of disease to which they 
seem in any way adapted are certain conditions of the mucous 
membrane of the bladder, accompanied by a deposition of the 
phosphates. In such cases,* I have seen the injection of a 
weak acid decidedly beneficial, not only to the mucous mem¬ 
brane of the bladder, but in disintegrating phosphatio* concre¬ 
tions.* 

2. We have now to make a few obscrrations ,on the mecha¬ 
nical methods of removing calculi* from the bladder, viz. litho¬ 
tomy anS Uihotrity —operations with which, viewed as mere 
matters of surgery, wo have nothing to do. Our remarks will 
be confined solely to the eflects and consequences .of lithotomy 
and lithotrity considered as therapeutic means. The subject 
may bo viewed under the two following heads, viz. the compara¬ 
tive safety, and the comparative practicability, of lithotomy and 
lithotrity. 

If we view the safety of an operation as bearing a certain rela¬ 
tion to its severity, which generally speaking, perhaps, we are jus¬ 
tified in doing, there can be little hesitation in deciding generally, 
that the safety lies on the side of lithotrity. In lithotrity there is^ 
not, or ought not to be, any breach even of surface; while hthotomy 
not only necessarily requires an extensive breach of surface, but of 
substance ; and, in short, however dexterously performed, may be 
considered, from the very nature of the organs concerned, as one 
of the most formidable operations of surgery. Such is the general 
result of the comparison, everything being considered as equal and 
favourable; but such a consideration is rather hypothetical than 
real; and we have to view matters as they are, rather than as they 
ought to be. 

The best test of the safety of an operation is derived from eta- 
tistical details. On the side of lithotomy this point has been ex¬ 
tensively investigated, and the general result is, that of the whole 

* See Sir fi. Brodie’s Lectures on Diseases of the Urinary Organs, p. 295, 
et seq., third edition. Dr. Hoskins, of Guernsey, has recently proposed a 
solution of the ^accharate or acetate of lead as a solvent for the earthy phos> 
phates; to be injected into the bladder. 
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Dumber of Individuals lithotomised, one in seven or eight dies. 
On the side of lithotrity, from its recent origin, and its progres¬ 
sive, and perhaps still imperfect character, we have no data fairly 
comparable with the above; nor indeed any very satisfactory data, 
for the additional reason,—that lithotomy, when it proves fatal, 
destroys life in a few days at the utmost; whereas lithotrity, though 
it may become a cause of death, seldom kills at once; for a patient 
may linger for weeks or months, and apparently die from other dis¬ 
ease, th<#agh the remote cause of death might have been litho¬ 
trity; of which I have seen many instances. I am doubtfuL 
therefore, if ev^rythingi be taken into account, whether the mor¬ 
tality on the whole has not b/sen nearly as great from lithotrity, 
as fijom lithotomy. ’’ 

Let us now view the matter with reference to the pain and 
suffering arising from the two operations. lithotomy, even at the 
best, is a most painful and severe operation ; lithotrity, when dex- 
terously performed under favourable circumstances, on the con* 
trory, is attended with very little pain. Here, as before, the 
advantage, generally and abstractedly speaking, is all on the side 
of lithotrity; but how do matters stand in reality ? The pain in 
lithotomy is concentrated into a few minutes, and afterwards, 
comparatively speaking, the suffering is usually trifling. The 
pain of lithotrity, on the contrary, (which may be, and often is, 
very seve^re,) is frequently distributed by repetition over weeks 
and even months; so that the amount of suffering from lithotrity 
may be even greater than from lithotomy. Again, by the opera¬ 
tion of lithotomy, the stone is at once entirely removed, and there 
is no chance of a nucleus being left for future accretion; on the 
other hand, there is no absolute certainty in lithotrity that all the 
stone is removed; and fragments may be left, which may serve as 
nuclei for future formations. Moreover, indepaudently of acci¬ 
dents of this kindia the operation of lithotrity seems to often leave 
a greater tendency in the system to form future deposites than 
the operation of lithotomy. The shook produced on the constitu¬ 
tion by the formidable process of cutting; and the salutary effects 
induced on the health by the renovating processes necessarily 
following the operation, sdded perhaps by the severe discipline he 
otherwise undergoes, sometimes seem to produce such a total 
change in the habit of the patient, that a tendency to form gravel, 

6 



LITHOTOMY AND LlfHOTBlTV. 


443 


Sso., does not recar for a long time after the operation. On the 
contrary, from the little suffering produced by lithotritic opera¬ 
tions in some instances, and the severe derangements of tho 
mucous membrane of the bladder sometimes following in others, 
the disposition to form lithio acid gravel on the one hand, remains 
much the same after, as before the operation ; while the disposi¬ 
tion to form phosphatic calculi is too often increased. For these 
and many other reasons which might be mentioned, we are obliged 
to confess, that the balance which, at first sight, seem^ to be so 
much in favour of lithotrity as compared with lithotomy, is in 
reality, as it has been generally practised,* very m,uch diminished. 
We may hope, however, that the*ingenuity, shill, and perseve¬ 
rance, of the inventors and cultivators of the art, by whiq^ so 
much has been already accomplished, will lead to still further 
improvements. 

We have, in the next place, to consider the practicahility of 
lithotrity, as compared with lithotomy. The practicability of the 
operation of lithotrity as compared with that of lithotomy, other 
things being equal, depends on the size of the stone; on the 
capacity of the urethra (and therefore tho age) of the patient ; on 
the composition, in some respects, of tho stone ; and on tho 
idiosyncrasy of the patient. The magnitude of the stone in¬ 
creases the difficulty of extracting it both by lithotomy and litho¬ 
trity ; but the ratio of the difficulty, and consequently the practi¬ 
cability of removing the stone by lithotrity, increases so rapidly 
with the size of the stone, that the operation becomes impractica¬ 
ble long before tho operation of lithotomy. When the stone, 
therefore, is of a large size, and tho operation of lithotomy in con¬ 
sequence becomes proportionably more difficult and dangerous, 
lithotrity in its present state fails us altogether, and the patient 
has no alternative but to be cut in the old way. This is undoubt¬ 
edly much to be lamented; for though very largo^ stones are by 
no means of common occurrence, and will probably hereafter be 
still more rare, yet thpy sometimes occur, and it becomes a painful 
task to inform the patient or his friends, that there is no other 
means of relief than that of a severe operation, rendered unusually 
difficult and dangerous by the circumstances of his case. Litho¬ 
trity, therefore, is only fairly comparable with lithotomy, when the 
stone is of a*moderate or of small size; and in such cases, un- 
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doubtedly the balance is very much in favour of lithotrity. A 
small or moderately sized calculus can now, in the great majority 
of instances, be crushed and removed, without much pain or risk 
to the patient; and without much chance of fragments being left 
in the bladder. Or should fragments be left, and future oalouH 
bo formed, •they in tlieir turn can be removed with equal facility. 
In short, from the present time, vdty few if any need suffer from 
a larffe stone in the bladder, provided they apply for advice as 
soon as ♦the symptoms are perceived ; to which early applica¬ 
tion, the facility, safety, and certainty, fijom the operation of 
lithotrity, as compared* with the same operation when the stone 
is larger, or with the operation- of lithotomy, hold out every in- 
ducepient. 

Other circumstances, particularly affecting the operation of 
lithotrity, are mechanical impedipients about the neck of the 
bladder or urethra, as enlarged prostate, stricture, &c., which 
render the introduction of the necessary instruments impracticable. 
Similar remarks apply to early age, when the narrowness of the 
urethra, and the natural irritability of the constitution at this time 
of life, offer great impediments to lithotrity. In some of these 
cases, on the other hand, lithotomy is practicable with less hazard 
than ordinary ; as, for instance, in young children, in whom, as it 
appears from statistical investigations, the risk is, coBteris paribus, 
decidedly, less than in adults. Even simple enlargement of the 
prostate, according to Sir B. Brodie, is not to be regarded as 
adding to the danger of the operation of lithotomy, though it 
may add to its difficulty. Hence, as he observes, old men between 
seventy and eighty, sometimes stand a better chance than those 
who are ten or twenty years younger.* 

Other tilings being equal, the quality of the stone may, com¬ 
paratively speaking, have a certain influence as regards lithotomy 
and lithotrity.^ Calculi of the oxalate of hme, and even some¬ 
times of the lithic acid species, are occasionally so hard that they 
are crushed with great difficulty, and not wiljiout risk of bending 
or breaking the instruments; and when such calculi are broken, 
the sharp and angular fragments are apt to cause great irritation 
in the bladder; whereas, hardness of -the stone, instead of being a 

* Lectures on Diseases of the Urinary Organs, page 337. ‘Third edition. 
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disadvantage, is rather an advantage in lithotomy; the great ob¬ 
ject in lithotomy being, in all instances, to remove the stone at 
once and entire. For similar reasons a soft stone is favourable in 
lithotrity, hut unfavourable in lithotomy ; for in withdrawing the 
stone from the bladder, it is almost sure to be broken—an acci¬ 
dent that not only complicates the operation, but mayf^by leaving 
a fragment in the bladder, give? occasion to the formation of ano¬ 
ther calculus. On the other hand, there are circumstances con¬ 
nected with the hardness and softness of calculi which sometimes 
modify the above obgervations. Hard stones, like those of the 
mulberry and lithic acid varieties above mentioryed, are usually 
connected with a sound and quicsetmt state of the bladder; whereas 
soft stones, which usually consist of the phosphates, are often,con¬ 
nected with an irritable or diseased condition of the mucous mem¬ 
brane of that organ. 

A sound state of the bladder is favourable for both species of 
operation. An unsound and initable state of the bladder, like an 
enlarged prostate, though it may sometimes render lithotrity very 
difficult or impossible, does not always prevent lithotomy. Idio¬ 
syncrasy often materially influences the practicability or success of 
an operation. There are some individuals in whom the urethra 
and bladder are comparatively so insensible, and who feel so little 
inconvenience, not only from the immediate, but from the consti-, 
tutional effects of instruments, that they can almost tolerate any¬ 
thing ; whereas, we meet with others, who sufier the greatest irri¬ 
tation, both local and constitutional, from the mere introduction 
of instruments, and in whom consequently, even the attempt at 
lithotrity is almost impossible ; such individuals, therefore, if re¬ 
lieved at all, can be only relieved by lithotomy. These difierences 
may in some degree depend on the degree of moral courage of the 
patient; but 1 have seen instances in which they could not be re¬ 
ferred to this cause. ^ 

8. Finally, we have to make a few observations on the circum¬ 
stances which the attempt at removing calculi 

from the bladder; at least by mechanical expedients. Whenever 
the kidneys are decidedly diseased, all operations, but particularly 
operations about the urinary «organs, are dangerous on account of 
the facility with which inflammatory action is apt to be induced 
on the disease'd structure, and to prove fatal. The different forms 
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of diseased kidney, however, are, casteris paribus, attended with 
different degrees of risk. Thus most of the affections of the 
kidney connected with aneemotrophy, and occurring in early age, 
so enfeeble the vital energies, and particularly the vital powers of 
renovation and resistance to'disease—^in short, so impair the 
tenure of •life, that the slightest shock whether from epidemic 
disease, or from a surgical operation, is almost sure to destroy 
life. Whenever, therefore, disease of the kidney of this kind is 
distinctly ascertained to be present, all operations and particu¬ 
larly the operations of lithotomy and litl;jptrity, are quite out of 
the question; qs they ’^/ill very probably only abridge the existence 
of the patient, without giving kim a chance of recovery. On the 
othcir hand, affections of the kidney of the hseraotrophic kind, 
though with due preparation, they may bear surgical operations 
much better; are not always free from risk. Indeed without pre¬ 
paration, the risk is fully as great as in affections of the anteraa- 
trophic character; for the inflammatory action liable to bo super¬ 
induced in the kidney is sometimes so acute, and so rapidly 
assumes the adynamic form, that it becomes perfectly unmanage¬ 
able. In all cases of serous urine, therefore, in middle-aged ple¬ 
thoric individuals, particularly if the urine be of high specifle 
gravity and deposits the lithate of ammonia, before any operation 
cbe attempted, the system should be prepared by cupping and active 
aperient^; by which expedients, the danger from the operation, in 
a great many instances, is very much diminished. 

Nearly the same observations apply to organic diseases of the 
bladder, the existence of which are unfavourable for the operation 
of lithotrity, as well as of lithotomy. Indeed, chronic inflamma¬ 
tion of the mucous membrane of the bladder, as before observed, 
is more unfavourable for lithotrity than for lithotomy; for some¬ 
times when the stone is removed by lithotomy^ the state of the 
bladder becomes improved to an extent that would scarcely be 
expected; whereas the inflammatory excitement is sure to be in¬ 
creased by lithotrity, and its consequences. 

In the preceding observations, I have endeavoured to take a 
brief but impartial review of the operations of lithotrity and of 
lithotomy, and of the oases to whith they are respectively appli¬ 
cable or inapplicable; and it only remains, in conclusion, to 
reiterate the important truth, that the operation o^ lithotrity has 
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DOW BO muoli diminislied the risk, the pain, and other bad effects 
of the presence of a small stone in the bladder in a healthy indi¬ 
vidual, that very few cases occur in which we are justified, under 
such circumstances, in recommending or allowing the stone to 
remain in that organ ; and consequently that every one with symp¬ 
toms of calculus ought to apply as early as possible 4br advice, 
and, if deemed practicable, to*submit at once to the operation, 
and get it removed. 
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COMPRISTNO AN OUTLINE OF THE GENERAL PHYSIOLOGY AND 

PATHOLOGY OF ASSIMILATION ; AND OF THE SECRETION OF THE 

BILE AND OF THE URINE. 

The following pages contain a brief sketeb of the General Phy¬ 
siological and Pathological views on which the preceding Practical 
Treatise is founded. In the earlier editions, this ij^etch constituted 
the Introduction ; but on account of its length, as well as for 
Other reasons alluded to in the piieface, I was induced in the last 
edition to invert the arrangement, and to consider the subject 
under the denomination of a Third Book or Part, comprising 
the folldwingHEADs or Sections : 

Section a. Of the ultimate composition and structure of 
organized bodies ; and of their general physical 
characters, as dependent on their composition. 

Section 5. Of alimentary proximate principles. 

Sectign c . Of the primary processes of assimilation. 

Section d. Of the secondary processes of assimilation. 

Section e. Of the general pathology of the primary and 
secondary assimilating processes. 

Section y. Of the goner^ composition and properties of the 
blood. 

Section gf. Of the functions of the liver, and of the composition 
and relations of the bile to the assimilating pro¬ 
cesses. 

Of biliary concretions or gall-stones. 
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Section h. Of the ftmctions of the kidneys; and of the com¬ 
position and relations of the urine to the assimi¬ 
lating processes. 

Of urinary calculi. 


APPENDIX. 

^ Containing Tables illustrating the number of fatal cases of 
Diabetes and Calculus in different districts of flngland and 
Wales; the comparative prevalence ‘and laws of formation, and 
alternation of different calculous deposites; of the comparalive 
prevalence of calculous affections at different ages and in the 
different sexes j and of the rate, of mortality from the operation 
of Lithotomy. 
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Section a. 

Of thS^iiinate composition and structure of organised bodies; 
and of their general physical characters as dependent on their 
composition. 

The objects of nature are .divided into the inorganised the 
organised. Under the head of inorganised bodies^ ate included 
all elementary principles and their mineral compounds. Under 
organised substances are included all substances forming a living 
constituent of vegetables and animals. With the general nature 
of common chemical or mineral elements and their compounds, 
we take for granted the reader is acquainted. Wo confine our 
attention, therefore, solely to organised products. 

Organised bodies include vegetables and ani19ials ; and in their 
well-marked forms, no two things can perhaps be conceived to 
offer a stronger contrast than these two great divisions of orgatpsed 
bodies. Yet vegetables and animals so gradually approximate, 
that tl^eir characters appear to cofilesce; and at, and near, this 
point of coalescence, it often becomes difficult to discriminate 
between the tiro divisions of organised beings, and to pronounce 
with certainty which is vegetable, and which is animal. Nor does 
the chemical composition of vegetables and animals assist us in 
overcoming this difficulty. It is true, indeed, that vegetable sub¬ 
stances in general contain essentially no more than three elements, 
hydrogen, carbon, koA. oxygen; while animal substances usually 
involve a fourth, azote; yet there are many vegetable matters of 
whose composition azote forms a considerable part; while certain 
animal substances are enturely wanting ip that principle. The 
chemical composition of a substance, therefore, as already stated, 
will not enable us to determine whether it belongs to the division 
of vegetables or of animals; and when it happens to be doubtful 
cm unknown, other data must be called into requisition, before the 
point can be determined. 
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Besides the four constituent «9ements mentioned, of which 
all organised substances are essentially compounds; other prin¬ 
ciples generally enter into their composition. These other prin¬ 
ciples, which are in minute quantity, are not so essential to 
the existence ■of (#|anised substances, as the four constituent 
elements above mentioned, yet, however minute the quantity, the 
influence of these other prinoijfles seems to he most ii^ortant; 
they are sulphur, phosphorus^ chlorine, Jluorine, iron, p^kssium, 
sodium, calcium, magnesium, and probably more besides.* These 
principles have by most chemists boon deemed extraneous, or 
,,,for^j|^ to organised bodies; but we have eJsewherq attempted to 
show'that there is good reason to believe that the office of such 
additional principles, though different from that of the four con¬ 
stituent elements of organised bodies, are nevertheless most 
remarkable. These four elements, along with the additional 
principles, are, in the present state of our knowledge, alike deno¬ 
minated the ultimate elements of organised bodies; but hydrogen, 
carbon, oxygen, and azote, may be termed, for the sake of dis¬ 
tinction, the essential elements; and sulphur, phosphorus, &c. the 
incidentdl elements of such bodies. Finally, the combinations 
with one another, according to certain laws, of the ultimate ele- 
meote of which all organised bodies consist, produce what are 
denominated the immediate, or proximate elements of organised , 
bodies. Of such proximate elements, sugar, oil, albumen, &c., 
are sufficient examples. 

As our inquiry is principally limited to the chemical compo¬ 
sition of organised bodies, a minute inquiry into their si^ructure 
would be foreign to our purpose. We may, however, state, that 
of the many opinions advanced by physiologists on the subject, 
the prevailing opinion seems to be, that the ultimate structure 
of organised bodies is vesicular or cellular; in other words, that 
organised bodies consist of vesicles or {nucleated) cells, each one 
of which is, in a certain sense, a complete and independent 
system or organised ^nolecule; that these organised molecules 
coalesce leng^ways, and thus form fibres; and lastly, that these 
fibres, by adhering to, or interlacing with, each other in various 
ways, form the different textures of organised bodies. Different 
authors have taken somewhat different views of these subjects; 
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but whether the abore, or theTuore re(Mat views, be a correct re¬ 
presentation of the matter or not, we ehall not stay to inquire; it 
is sufficient for our present purpose know, that in the ultimate 
and more elementary condition in w^hioh organised molecules are 
recognised by us, their composition not only differs altogether 
from that of minertd bodies, but that they never assume a crys¬ 
tallised or i&ineral form. Hencd the solid aggregates of organ¬ 
ised molecules are never, like crystals, defined by straight lines 
and ari^les, but are always more or less rounded. Even the fluids 
found in organised bodies are, for the most part, very hetero¬ 
geneous in t|ieir chturacters, and consequently uncrystallisable; 
for though the basis of all organised fluids be usually water, yet 
mapy of them contain such a variety of other substances as to 
completely modify the condition of the water, and prevent the 
exertion of its properties as a mineral body. 

The next important step in our inquiry is the investigation of 
the causes of organic peculiarities. Why do organised bodies difier 
so widely in their composition, and structure, and properties, from 
inorganised bodies ? 

The answer to this question in all its bearings is beyond our 
capacity. That there exists, however, in all living organised bodies 
some power or agency, whose operation is altogether difierent 
, from the operation of the common agencies of matter, and on which 
the pecfiliarities of organised bodies depend, is universally ad¬ 
mitted. A variety of opinions have been entertained on the sub¬ 
ject of these organic agencies by different philosophers, none of 
which require more than a brief notice here. 

The chief opinions, or rather hypotheses, (for they are nothing 
more than hypotheses,) which have been framed to account for 
the phenomena of organisation, may be classed finder three heads, 
viz. 1. The hypothesis of independent existingcvital principles or 
“ agents,” sjiperior to, and capable of controlling and directing, 
the forces operating in inorganic matters; on the presence and 
influence of which the phenomena of oi^anisation and of life 
depend. 2. The hypothesis that vitality or vital ageony is a 
property, not independent of, but superadded to, the common 
properties or agencies of matter; and 3. The hypothesis that the 
lowest kind of vitality, or irritability, as it is termed, is the result 
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of certain aggregatiom pfiinorganic matters ; and that this lowest 
kind of vitah’ty or irritability is a property which, when acted 
on by appropriate powers, is competent to give rise to that series 
of actions in which life consistsin other words, as more expli¬ 
citly stated by, an advocate of this hypothesis, that as one 
specific property, namely, irritability or vitality, which is common 
to organised matter in generaH qualifies it, when subjected to 
appropriate stimuli, to manifest those ruder and less elevated 
actions which constitute life; so other specific properties peculiar 
perhaps to certain forms only of such matters, may qualify them, 
when properly acted upon, to display thoge more delicate and 
dignified actions in which sensatipn and thoughi respectively 
consist.” 

Of these three hypotheses I have always chosen the first; which 
is not only the most ancient, but has been generedly adopted by 
physiologists in various modified forms, to the present time. 
The other two hypotheses are of more recent origin, and have 
boon more or less exclusively adopted by certain modem phy¬ 
siologists. A detailed statement of my reasons for preferring the 
hypothesis of “ peculiar agents" in preference to the other hypo¬ 
theses, which appear to me to be not only untenable but posi¬ 
tively absurd, would be quite out of place here; I shall, there¬ 
fore, reserve what I have to say on this subject till a future 
opportunity. 

Though differing so greatly and variously in their jphysical 
characters, we shall find, if we exclude incidental matters, such as 
the earthy base of bones, &o., that the stamina or groundwork of 
organised beings may be considered as constituted of four great 
classes of proximate principles. Moreover, as animal existence 
is supported by alimentary substances derived from the animal 
and vegetable kingdoms, these alimentary matters must of course 
be similarly constituted ; and aliments, in fact, may be viewed in 
the same light; that 5s, the four great classes of proximate prin¬ 
ciples may be considered either as staminal principles, composing 
animal bodies} or as aliments by which ammals are supported. 
But as the latter view is in some respects most convenient for our 
purpose, we shall consider these proximate principles in an 
alimentary point of view. 

• See Raiments of Physiology, by John Fletcher, M.D. Part i. page 11. 
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SEOTlcmi 

0 / Alimentary Proximate Principles. 

c 

Fob many years past, as just stated, I have been aooustomed 
to concder alimentary principles as divided into four great classes 
or groups—a division now, I believe, generally aquiesced in by 
physiologists: at least in this country. These four great classes 
or groups may bo denominate^ the aqueous^ the saccharine, the 
albuminous, and the oleaginous ; on each of which we* shall pro¬ 
ceed to make a few remarks. 

Of the aqueous alimentary principle.—Water constitutes not 
only the medium in which most organic operations are per¬ 
formed ; but its elements, either separately or as water, enter into 
the composition of every living organized being. The subject 
of water, therefore, in a physiological point of view, may be con¬ 
sidered under two heads ; as the medium in, or by means of 
which, all organic operations are performed; and as an alimen¬ 
tary principle. 

The proportion of water entering into the composition of 
organized beings is so remarkable as to appear almost incredible. 
Not only does the blood contain four-fifths of its weight of water, 
but even the parts of the body termed solids, that is, the muscular 
mass of which animal bodies chiefly consist, contain in reality 
only about one fourth of solid matter. As an instance in illustra¬ 
tion, we may mention a fact stated by Blumenbach, viz., that a 
perfectly dry mummy of an adult Guanche, in his museum, pre¬ 
served with all the muscles and viscera entire, did not exceed 
seven poundb and a half in weight. * 

The water thus constituting so large a proportion of living 
animal bodies is the medium by which all vital agencies are per¬ 
formed. In the blood, for instance, the solid organised particles 
are transported from one place to another; are arranged in the 

* The original inhabitants of the island of Teneriffe are called Gannehes. 
^ the Introductory Observations to Bliimenbach’s Phyrifolpgy. 
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place desired; and are again finally removed and expelled from 
the body, chiefly by the ag^cy of the water present. Water 
also imparts to the more splid constituents of the frame that pecu¬ 
liar flexibility and power ol’^^tension so characteristic of animal 
solids. In short, without water, matter in its solid state appears 
incapable of vitality (or at least of displaying vital properties) in 
the higher animals, or oven in plants ; and in a few of the lower 
animals, vital processes are entirely arrested when water is with¬ 
drawn ; though in some instances they may be restored w^en this 
fluid is again supplied. 

As water constitutes so large a proportion of organised beings, 
we may naturally suppose that, surrounded as they are by an 
atmosphere colder and drier than themselves, the quantity of 
water they contain is liable to perpetual change. Accordingly, we 
find this to be the case, and tliat aqueous vapour is either freely 
separated from the skin, from the lungs, and from otlier organs ; 
or perhaps, under different circumstances, is as freely absorbed 
by the same organs from the surrounding atmosphere. In these 
various modes, much of the water in animal bodies is doubtless 
liable to be changed ; but the great portion is separated by organs 
expressly adapted for the purpose, viz., the kidneys; and supplied 
by fluids taken by the mouth in the form of drinks. 

Of water considered as an alimentary principle, that is, as a 
constituent principle of organised products in the form of water > 
or when decomposed, as contributing the elements by which such 
organised products are elaborated, wo can say but little here: 
for as water and its elements, as just stated, enter into every 
organic operation, to do justice to the subject, every organic opera¬ 
tion should be detailed,—a circumstance, not only for this reason 
alone, even were the means within our power, impracticable; but 
which is absolutely impracticable in reality, from the very little 
we know of the subject. A few of the instances in which water 
plays an important part as a whole, as well as ef instances in 
which this fluid is decomposed, and its elements appropriated, 
have been incidentally noticed in former parts of this volume. 

Of saccharine alimentary principles .—Under the denomina¬ 
tion of saccharine bodies, we include a very large class of sub¬ 
stances, the general composition of which appears to be similar; 
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tbat is to say, they consist of a oonhination of carbon vrith water 
in various proportions. The analogy among these bodies is 
further proved by the facts that many of them are easily con* 
verted into others; and that they are tdl capable of forming the 
oxalic ,or some analogous acid, by the action of nitric acid. • 

The saccharine principles are chiefly derived froifl the vegetable 
kingdom, and indeed constitute what may he called, by way of 
distinction, vegetable aliments. As employed by man, Boj^li|Oxist 
in the crystallised form, which, from the simplicity of their com¬ 
position, they readily assume; though, as we have said, in the 
living plant of which ^ey constitute a part, their form is any¬ 
thing hut crystalline. Of crystallisable sacchEirine bodies, the 
chief are sugar and vinegar; of uncrystallisable or organised 
bodies, the most remarkable are the diflerent forms of the amyla¬ 
ceous, or starchy principle ; the diflerent forms of lignin, or the 
woody principle; and the difiereiTt forms of gum, or the mucila¬ 
ginous principle 

Of sugar .—Sugar exists in considerable quantity, and but 
little complicated, in many plants. Moreover, the greater number 
of the other saccharine principles are capable of being converted 
into crystallised sugar, by artificial processes. Sugar is the only 
crystaHisable product employed in considerable quantity as an 
aliment; and by the perfectly healthy stomach it seem#to bo 
Veadily assimilated. There are, however, certain states of disease 
in which ^his organ appears to lose, in a g^eat measure, the power 
of assimilating this principle, and in such states of disease, sugar 
consequently is ill adapted as an aliment. Indeed, on the whole, 
though sugar, as we have said, is capable of being assimilated in 
large quantity, it is doubtful if mankind have been the gainers, 
except in convenience, by employing it in a form in winch it is the 
furthest possible removed from organisation and life. 

Vinegar or acetic acid, however dissimilar to sugar in its 
senmble properties, is nevertheless similarly constituted. More¬ 
over, as is well known, most of the forms of the saccharine prin¬ 
ciple are readily convertible into vinegar, By diflbrent artificial 
processes. Vinegar, either by accident or design, has been em¬ 
ployed by mankind, in all ages, in greater or less quantity, as an 
aliment; that is, substances naturally containing it in small 
quantity have been employed as aliments; or it has been formed 
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artificially from certain bodies ydth the view to alimentary pur¬ 
poses. like sugar, this principle appears to be more difficult of 
assimilation in its pure and crystaUisable form, than in that state 
of mixture or union in which, for the most part, it naturally 
occurs. 

Lactic acid .—^Nearly allied to vinegar or the acetic acid, is 
the peculiar acid which, from ks having been first recognised in 
souti|K&, is termed the lactic acid. This acid, like the acetic 
acid, is probably, under certain circumstances, capable becom¬ 
ing an aliment; but as it is often found unchanged and even 
developed in the stomach, and indeed in ^most all ports of the 
animal system, it is probably les^ digestible, and therefore loss 
adapted as an aliment, than the acetic acid. 

The remaining principles of the saccharine group, under no* cir¬ 
cumstances, natural or artificial, ever assume the crystallised form ; 
and their structure, in the conimon and strict sense of the term, 
may be said to be organised. Of these the most important to 
mankind is. 

The amylaceous or starchy principle.—^The amylaceous or 
starchy principle is obtained in slightly modified states from a 
great variety of vegetables, but principally from the seeds of the 
Cerealia. Even by the unassisted eye, starch is seen to be com¬ 
posed ^ minute particles; and when these particles are examined 
with a microscope, they are found to be granules more or less* 
rounded, and without the least trace of crystallisation*. These 
granules are conceived to be insulated in the cellules of the tex¬ 
ture in which they are formed j for it would appear, that their 
state, when first secreted and deposited in the cellules, is semi¬ 
fluid ; and that the excess of water is subsequently removed. 
Baspail and Dumas have shown that each of these little grains is 
covered with a smooth integument, not affected by water at the 
common temperatures; within which integument is enclosed a 
substance rather more soluble. According to s6me chemists, 
this interior substance has an analogy with gum; but probably 
it is only a variety of amylaceous matter. Berzelius affirms that 
starch, when burnt, leaves about *23 per cent, of residuum, con¬ 
sisting entirely of the phosphates. But when this residuum is 
abstracted and allowed for, the essential composition of starch is 
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found to coincide very nearly with tbe essential oomposition of 
sugar; that is to say, starch is composed of carbon and water; 
and the proportions of their combination are very nearly the same 
as in sugar. The starch used as an aliment is principally de* 
rived, as we have said, from the seeds of the Cerealia or com 
tribe ; but varieties of this principle are found in the roots and 
other parts of many plants; arrow-root, from the roots of the 
maranta tribe; potato starch, from potatoes; sago, from the pith 
of the 80(^0 palm, &c. 

The amylaceous principle is readily assimilated by the healthy 
stomach, and directly <},r indirectly forms a constituent of the food 
of most of th^ higher animals, as well as of man. It differs, 
therefore, from sugar, in being a neceenary article of foo<h, without 
which animals could not exist; while sugar is not. Hence a 
much larger quantity of amylaceous matter, than of sugar, can 
bo taken; and what is a still morb decisive fact, the use of this 
larger quantity of amylaceous matter may bo persisted in for an 
unlimited period, which is not the case with a large proportion of 
sugar. 

Lignin, or the woody ^bre, though assuming a great variety 
of appearances in different plants, and including very different 
incidental matters, has nevertheless, in all the plants in which it 
has yet been examined, been found to possess very nearly the 
same composition; or to consist of about equal weights of carbon 
and water. Such at least is the composition of woods so very 
different as the box and willow, the oak and the beech. Hence 
it is perhaps not unreasonable to suppose that every variety of 
lignin has a similar composition. All woods, when burnt, leave 
a greater or less quantity of incidental mineral residuum, in the 
shape of ashes; the nature of which, as above observed, differs 
exceedingly in different sorts of woods. The composition of lignin 
will be given when we come to speak of the saccharine principle 
as it is found m the urine. 

Lignin forms the appropriate food of numerous insects 
and of some of the lower animals, but of few of the higher 
classes of animals. The reason of this is probably to be sought 
for, in their not being ftimished with organs proper for com¬ 
minuting and reducing it; for when lignin is comminuted and 
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refduced by artificial prooesseB, it is said to form a substance 
analogous to the amylaceous principle, and to be highly nutri¬ 
tious. * 

The gummy or mucilaginous principles form a very numer¬ 
ous class of bodies, nearly allied, if not actually belonging, to the 
saccharine group, into which they appear to merge by imper¬ 
ceptible grades. As instances of these principles in their Well- 
marked forms may be mentioned, the sugar of milk, among crys¬ 
tallised, and gum arahic among the uncrystallised bodies. The 
mucilaginous principle chiefly differs from sugar by being con¬ 
verted by nitric acid into an acid called ihe sac-lactic or mucic, 
instead of the oxalic. 

It scdbas to be generally admitted, that gums and mucilaginous 
matters are nutritious; and there can be little doubt that in cer¬ 
tain proportions, and for a certain time, they are capable of con¬ 
stituting an aliment to man.* In some forms of disease also, 
their peculiar composition and properties may even render them 
an appropriate aliment. But whetlier, like the amylaceous 
principle, they are adapted to constitute a human aliment for 
an unlimited time, may be questioned; though I know of no 
data at present, by which the point can be satisfactorily deter¬ 
mined. t 

Albuminous aliments constitute a very numerous class of bodies, 
all differing from each other in some slight particulars!, but still 
having certain properties in common, so as to render it probable 
that their ultimate composition is similar, or at least analogous. 
Their bomposidon cannot be stated here; but they all involve 

* See this circumstance, which is stated on the authority of Autenrieth 
of Tubingen, alluded to in the Philos. Trans. 1827; also in my Bridgewater 
Treatise. • 

f The reader will observe that in the above as well as in other parts of 
this volume 1 have advanced an opinion regarding saccharine aliments totally 
at variance with the prevailing doctrine of the day, viz., that the only use of 
the saccharine class of'aliments is to form animal heat by combustion in the 
lungs. I regard this hypothesis in its general and literal sense, as utterly at 
variance with the experience and common sense of mankind; and have no 
doubt that future physiologists will look back with wonder that any thing so 
absurd should, have been advanced, much less adopted, in the present 
“ enlightened^’ age. 
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a fourth element, azote ; and in this respect are strikingly distin¬ 
guished from both the other classes of aliments. 

Albuminous aliments are principally derived from the animal 
kingdom. Hence they are not inappropriately termed animal 
aliments. None of them exist naturally in the crystallised state ; 
nor can they be made to crystallise by artificial means. Yet 
certain modifications of them readily assume the crystallised form; 
and in diseased conditions of the animal economy, in which such 
modifications occasionally exist in large quantity, they often con¬ 
crete into masses, and prove a source of secondary disease, as 
already shown. The .principal modifications of albumen are 
ffelatine, albumen strictly so .called, fibrin, curd, gluten, and 
perhaps a few others, which may be rather considered as Varieties 
of some of tlio preceding matters, than as distinct substances. 

Gelatine and albumen. —^When^any part of an animal body 
(with the exception, perhaps, of those composed entirely of olea¬ 
ginous matters) is boiled in water, it is separated into two portions 
—one soluble in water, and forming with the water a tremulous 
jelly, or gelatine ; the other remaining insoluble, indeed becom¬ 
ing harder the longer it is boiled; and, from the identity of its 
properties with those of white of eggs, denominated albumen. 
Gelatine and albumen exist in very different proportions in the 
different textures; some of these textures, as the skin, being 
almost entirely convertible into gelatine; while others yield com¬ 
paratively little gelatine, and consist principally of albumen. In 
no animal compound does gelatine exist as a fluid; hence gela¬ 
tine has been supposed to be produced by boiling; but the sup¬ 
position does not appear to be well founded. Grelatind%iay be 
considered as the least perfect kind of albuminous matter existing 
in animal bodies; intermediate as it were between the saccharine 
principle of plants, and thoroughly developed albumen. Indeed, 
gelatine in anfmals may be said to be the counterpart of the 
saccharine principles of plants; it being distinguished from all 
other animal substance, by its ready convertibility into a sort of 
sugar, by a process similar to that by which starch may be so 
converted. Albumen exists in the fluid state as a component 
part of the blood; small quantities of fluid albumen are also 
contained in certain animal secretions; but there is much more of 
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the principle in a solid state ; and forming what is termed coagu- 
lated albumen. 

Fibrin, another modification of the albuminous principle, is 
found in the blood; and, like albumen, exists in the living body, 
in a fluid, or at least in a miscible state; the most frequent con¬ 
dition of fibrin, however, is that of a tougli fibrous mass, in which 
condition, together with albumen, it forms the basis of the mus¬ 
cular or fleshy parts of animals.. 

Curd is another modification of the albuminous principle, 
derived from the milk of animals, and principally designed to 
form the food of animals in the early stages of their existence ; 
before the digestive and assimilating faculties 'are completely 
developed. 

Gluten, though chiefly derived from the vegetable kingdom, 
contains azote, and in its general composition closely resembles 
the albuminous principle. Likfe the fleshy parts of animals also, 
gluten may be separated into two portions, analogous to gelatine 
and albumen ; it has, therefore, been very properly considered ns 
a modification of the albuminous principle. Gluten exists in dif¬ 
ferent parts of vegetables, but principally in the seeds of the cere- 
alia, and more especially of wheat. Hence the superiority of 
wheat to all other vegetable products as an aliment. 

Of oleaginous aliments .—Oleaginous bodies occur in an infi¬ 
nite variety of forms, some being solid, others fluid ; yet* in every 
instance, their peculiar properties are so strongly marked that wo 
seldom hesitate about their nature. In this distinctness of out¬ 
ward appearance, oily bodies are strongly contrasted with both 
the othdl^alimentary groups, and particularly with the saccharine 
group ; many of which group have few apparent and sensible 
qualities in common. I have analysed many specimens of the 
more important varieties of this group of bodies, and have found 
them to be essentially composed of olefiant gas* and water in 
different proportions; or having reference to this composition. 
These analyses have not been published. 

Oily bodies are naturally separated by their sensible and chemi¬ 
cal properties into two great divisions; viz. fixed and volatile 
oils. The fixed oils, solid and fluid, are found both in the animal 
and vegetablfi kingdoms. The volatile oils are chiefly found in 
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the vegetable kingdom, and in general are little used as aliments; 
unless we except alcohol, which, though conforming in its com¬ 
position to the fixed oils, more nearly resembles in its properties 
the volatile oils. The fixed oils, as they naturally exist in 
vegetables and animals, are seldom so pure as to be capable of 
assuming the crystallised form. When they are separated, how¬ 
ever, from the extraneous matters with which they are associated, 
many of them readily crystallise. The principal fixed oils em¬ 
ployed by man, and derived from the animal kingdom, are suet, 
lard, butter, train oil, &c., while from the vegetable kingdom wo 
have olive oil, almon^ oil, nut oil, and a vixriety of others. 
Almost all nafurul oily bodies, os obtained from animals and 
plants, are divisible into two portions, viz. a portion usually more 
or 16ss solid, and called stearine; and another portion always 
remaining fluid, and termed oleine.* 

« 

Such are the four great alimentary principles, by which all the 
higher animals are nourished, and of which their bodies are essen¬ 
tially constituted; and if we regard carbon as the elementary 
principle by which, ccetcris paHbus, the nutritive powers of three 
of the alimentary principles are meastircd or represented, (which, 
in a certain point of view, may be considered to be the case,) we 
shall find them to stand in the order in w'hich they have been above 
described ; that is, the saccharine principles contain on an average 
from fort'y to fifty per cent, of carbon ; the albuminous (including 
azote) from fifty to seventy-five per cent. ; and the oleaginous 
about eighty per cent, of this principle. Of these principles it 
has already been remarked, that without any alteration in their 
essential composition, they are capable of assuming an infinite 
variety of modified forms: many of which are so peculiar, that 
from their sensible properties it is very difficult to recognise their 
identity. Moreover, those staminal principles, m all their forms, 
are capable of readily passing into, and of combining with, each 
other; at least the organic agents, as we shall see hereafter, have 
the power of effecting such changes. Further, these staminal 

• The composition of the albuminous and of some of the oleaginous 
priui^les will be stated when we come to speak of the blood and biliary 
principles. 


6 



ALIMENTARY PEINCIPI-ES. General remarks. 


4G3 


principles ore all susceptible of transmutation into new principles 
according to certain laws ; thus the saccharine prin<iiple is readily 
convertible into oxalic acid; or under other circumstances, into 
modifications of the oleaginous principle, as alcohol, &c. Though 
an endless variety of these modifications of the staminal principles 
exist in difibront organised beings, still the proportion they bear 
to the staminal principles is »very limited; and they are either 
confined to glandular secretions, or are excrementitious, or extra- 
vascular; that is, these modifications and combinationsp form no 
part of the living animal, though they are often attached to it; as 
in the case of shells, &c. of the moluseeus tribes. They also 
exist in many excreted products. , 

From *this essential identity between the alimentary matters 
by which animals are nourished, and the composition of their 
own bodies, it not only follows that in the more perfect animals 
all the antecedent labour of preparing these compounds ile novo, 
is avoided; but that a diet, to be complete, must contain more 
or less of all the four staminal principles. Such at least must 
be the diet of the higher classes of animals, and especially of 
man. It cannot indeed be doubted that many animals, on an 
emergency, have the power of forming a chyle from one or two 
of these classes of aliments; but that the higher animals can 
he so nourished for an unlimited time is exceedingly improbable. 
Nay, if we judge according to what is known from ^universal 
observation, as well as from experiments which have been ac¬ 
tually made by physiologists regarding food ; we are led to the 
directly opposite conclusion, namely, that the more perfect 
animals could not exist on one class of aliments ; but that a 
mixture of three at least, if not of all the four staminal principles, 
is necessary to form an alimentary compound well adapted to 
their use. 

This view of the nature of aliments is singularly illustrated and 
maintained hy the familiar instance of the composition of milk. 
All other matters appropriated by animals as food, exist for them¬ 
selves ; or for the use of the vegetable or animal of wliich they 
form a constituent part. But milk is designed and prepared by 
nature expressly as food, and it is the only material throughout 
the range of organisation that is so prepared. In milk, th^fore, 
we should expect to find a model of what an alimentary substance 
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ought to be—a kind of prototype, as it were, of nutridoas mat¬ 
ters in general. Now every sort of milk that is known, is a 
mixture of tlio four staminal principles we have described ; in 
other words, milk always contains, besides water, a saccharine 
principle; a caseous, or strictly speaking, an albuminous princi¬ 
ple ; and an oily principle. Though in the milk of different ani¬ 
mals, the three latter of these staKninal principles exist in end¬ 
lessly modified forms, and in very different proportions; yet 
neither of them is at present known to be entirely wanting in the 
milk of any animal. 

The composition of .the substances by which animals are usu¬ 
ally nourished,* favours the ^lixture of the primary staminal 
alimentary principles; since most of these substances ‘are com¬ 
pounds of at least three of the staminal principles. Thus most 
of the gramineous and herbaceous matters, besides water, contain 
the saccharine and the glutenous’principles ; wliile every part of 
an animal contains at least albumen and oil. Perhaps, therefore, 
it is impossible to name a substance constituting the food of the 
more perfect animals, which is not essentially a natural com¬ 
pound of at least if not of all the four great principles of 

aliment. 

In the preceding sketch we have attempted to. give a general 
notion of the groundwork of organized products, and of their 
relations to, and dependence on, each other, when considered as 
aliments; that is, as the means by which such organised pro¬ 
ducts are themselves formed, and their existence maintained. 
This sketch, general and simple as it appears, if rightly under¬ 
stood and applied, will be found to remove much of that myste¬ 
rious character, with which the processes of nutrition have been 
invested; and by lessening the field of our inquiry, to bring us 
nearer our object. We had previously known, that the articles 
employed as food by animals, are essentially composed of three 
or four elemeVits. But we have now learnt, that all the more 
perfect of those matters on which animals subsist, are compounds 
of three or four proximate principles ; all of which compounds 
except one (the saccharine) are in their essential characters, 
identical with the materials composing the frame of the animals 
themselves. We have also learnt, that owing to this identity of 
composition, many animals are saved the labour of ibrming these 
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proximate principles from their elements ; and have only to re¬ 
arrange them as their exigencies may require. The task of form¬ 
ing the proximate principles is thus left to the inferior animals, 
or to plants ; which are endowed with the capacity of compound¬ 
ing these proximate principles from matters still lower in the 
scale of organisation tlian the animals and plants themselves. 
Hence there is a series, from the lowest being that derives its 
nourishment from carbon and carbonic acid, up to the most per¬ 
fect animal existing : each individual in the series profoxring to 
assimilate other individuals immediately below himself; but having 
on extraordinary occasions the power of assimilating all, not only 
below but above itself, in the systeiq of organised creation.* 

• These views first publicly maintained by myself more than twenty yefers 
ago, are now (with a slight exception to be presently noticed,) generally 
admitted by Physiologists. For several years they attracted little attention, and 
probably would have been forgotten by the present generation, had they not 
been adopted and published by foreign philosophers, and particularly by the 
celebrated chemist Liebig; with the addition of the startling hypothesis al¬ 
luded to in a former page ( 459 ) viz., that the only use of the saccharine class 
of aliments is to form animal heat by combustion in the Jungs. A recent author. 
Dr. R. D. Thomson, of Glasgow,* has ascribed these views to Beccaria; and 
has referred to a paper published by him in 1742 , in the Histoire de I’Aca- 
damie de Bologne, Collect. Acad, xiv., as an authority for the assumption. I 
have never read Beccaria’s works j but judging from the quotations given by 
Dr. T., I think they scarcely warrant the assumption drawn from them. Bec¬ 
caria finding that the gluten of wheat resembles animal matters, and Contains 
azote, asks, in consequence, “ Is it not true that we are composed of the same 
substances which serve as our nourishment ?” 'Phe answer to this question 
had it been followed out, would doubtless have established the present 
views; but as neither Beccaria, nor any one else to my knowledge, made 
such an attempt, I do not see on what grounds these views can be ascribed 
to Beccaria; any more than the discovery of the true nature of the diamond 
can be ascribed to Newton, because he most sagaciously inferred from some 
of its properties that ii! was combustible. 

Again, the metamorphoses of tissues we read of in the works of modem 
chemical physiologists, and now generally admitted, are nothing more nor 
less than what I long before described under the head of secondary assimilat- 
i>ig processes. See Section d. 


* Med. Chir. Trans, vol. xxix. page 327. 
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Section c. 

OF THE processes OF ASSIMILATION. 

The processes of assimilation, In the general sense in which wo 
here use the term, include every process directly or indirectly 
concetfied in the assimilation* of the alimentary matters before 
mentioned, into the textures of n living animal body. In this 
sense of the term, therefore, the processes of assimilation may he 
divided into two great classes, which, from their relations to each 
other, may be termed the ^primary and secondary assimilating 
jprocesses. The primary assimilating processes comprise the 
process of digestion, and all the intermediate processes up to 
sanguification, inclusive; while the secondary assimilating pro¬ 
cesses comprise the processes by which the different textures of 
which the living body consists, are first formed from tbo blood; and 
are afterwards re-dissolved and removed from the system. With 
these processes, as far as they are at present uuderstood, we shall 
presume the reader to be acquainted ; our remarks, therefore, on 
the primary and secondary assimilating functions, in this and 
the following sections, will be principally confined to the mutual 
relations and subserviences of the different processes to each 
other. 

In the processes of assimilation, both primary and secondar}', 
water plays so important a part, that before we proceed, it be¬ 
comes necessary to make a few remarks on the subject. Water 
enters into the composition of mos.t organised bodies in two sepa¬ 
rate forms; that is, water may constitute an essential element 
of a substance, as of sugar, starch, albumen,«&c., in their driest 
states; in which case the water cannot be separated, without de¬ 
stroying the hydrated compound. Or water may constitute an 
accidental ingredient of a substance, as of, sugar, starch, albumen, 
&C. in their moist states, in which case, more or less of the 
water may frequently be removed without destroying the essential 
properties of the compound. Now a very large proportion of 
organised bodies (perhaps all those to which our jiresent inquiry 
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relates) contain water in both these forms; both as an esseiititd 
element and as an accidental ingredient; and in most instances 
it is impossible to distinguish between the water that is essential, 
and that which is accidental, though the mode of union in the 
two cases must be altogether different.* Organised bodies con¬ 
taining small proportions of combined water are usually of a 
firm and stable character, and‘in common language are said 
to be strong or high ; while those containing larger proportions 
of combined water are usually of a.delicate and unstable character, 
and are said to be weak or low ; thus we read of strong and weak 
sugars, glues, &o., varieties of these principles which are found to 
owe their peculiar properties to the, less or greater proportions 
.of combined water they contain. The processes of converting 
strong bodies into weak and vice versa, are with difficulty ac¬ 
complished artificially; for instance, though we can in some 
respects make a strong sugar weaS, in no instance do we appear 
to be able to reverse the process, and to. convert a weak into a 
strong sugar. As these processes, however, constitute some of 
the most frequent and important of all the processes of a purely 
chemical character taking place in organised compounds, it be¬ 
comes necessary to distinguish them by appropriate appellations; 
and for this purpose I have been long accustomed to indicate the 
change of a strong into a weak principle, by the term reduction, 
and vice versd, the change of a weak into a strong princip^le, by 
the term completion —a nomenclature which has been adopted 
throughout these pages, and which the reader is desired to boar in 
mind. 

Hha primary assimilating processes viewed ns a whole, and 
with reference to the chemical influence of water, as above de¬ 
scribed, may be considered of two kinds, directly opposed to each 
other. From the stomach to the duodenum inclusive, the opera¬ 
tions are all of a reducing kind; that is, the alimentary mattere, 
however strong and firm, are gradually reduced by this first stage 
of the assimilating processes to the lowest possible condition, 
to the tender and delicate state, as it were, of infancy. In this 

* The reader is referred to the third book of my Bridgewater Treatise, fw ‘ 
some further remarks on the subject of assimilation in general; and parti¬ 
cularly on the infltience of water in modifying organised compounds, 

U H 
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low state, the alimentary principles enter the lacteals as chyle; 
and from this moment they again gradually begin to be raised, 
and to become stronger and firmer in their texture, till they reach 
the thoracic duct, where their properties are found to be conside¬ 
rably developed. From the thoracic duct they are poured into the 
general mass of blood, and immediately subjected to tho action of 
the respiratory function in the‘lungs. During the respiratory 
process, they part with the remainder of their combined water, 
(whioli, as we have elsewhere attempted to show, is principally 
expelled from the lungs with the respired air,)* and thus, being 
rendered complete in*their properties, and identical in all respects 
with the blood itself, they ure finally adapted for incorporation 
with that important fluid. * 

If we attentively consider the reducing portion of the assimi¬ 
lating processes, we shall find them to be of at least three kinds. 
In other words, the digestive organs, properly so called, exert a 
threefold function; First, the stomach has the power of dissolv¬ 
ing alimentary substances, or of bringing them into a semifluid 
condition. This operation seems to be altogether chemical, and 
probably essentially consists in the combination of alimentary 
substances with water ; that is, in reducing the alimentary sub¬ 
stances from a high to a low condition. Secondly, the digested 
aliments, or the chylous portion of the chyme taken up by the. 
lacteals, • though the proportions of its different ingredients may 
vary, is always essentially the same in its composition. The 
digestive organs therefore, and more especially the stomach, must 
possess the power, within certain limits, of changing into one 
another the simple alimentary principles formerly described. This 
part of the operations of the stomach appears, like the reducing 
process, to be chemical; but not so easy of accomplishment. It 
may be termed the converting operation of th% stomach. Thirdly, 
the crude and dead aliments undergo changes in the stomach, &c., 
which render them fit to be brought into contact and even in union 
with the living animal body; the stomach and assimilating 
organs, therefore, must possess the power of organising and 
vitaUsing the different alimentary substances. It is impossible 
to imagine that such organising agency of the stomach can be 


* See Bridgewater Treatise, p. 470.3rd edition. 
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cbomical. This agency is vUaly and its nature is completely un¬ 
known. 

Of the solvent or reducing function of the stomach .—The 
different culinary processes, roasting, boiling, baking, &c., have 
all a reducing effect, and may, therefore, be considered as pre¬ 
paratory to the solvent action of the stomach. Of these opera¬ 
tions man avails himself, and^they constitute the chief means 
by which he is enabled to be omnivorous; for, without such pre¬ 
paration, a very large portion of the matters which he now adopts 
as food, would he completely indigestible. By different culinary 
processes, tlie most refractory substances can be often rendered 
nutritious. Thus, by alternate baking and boiliag, the woody 
fibre itself.is said to be convertible .iiito a sort of amylaceous prin¬ 
ciple, not only possessing most of the properties of the amy¬ 
laceous principle, but capable of being formed into bread * 
Nay, even the albuminous principle is probably rendered more 
nutritious (certainly better adapted to man in a civilised state,) 
by the judicious application of cookery; and the same remark 
might be applied to almost every other substance. 

The solvent and reducing powers of the stomach may be thus 
illustrated. When a mass of solid albuminous matters merely 
triturated by the masticatory processes, arrives in the stomach, 
it speedily undergoes certain changes. The portion of the albu¬ 
men in contact with the stomach soon begins to change its ap- • 
pearance, that is, it becomes softened, and assumes a» sort of 
gelatinous character; by degrees, the peculiar action of the sto¬ 
mach brings the whole portion of the mass into successive con¬ 
tact with the living organ ; and in this way at length the whole 
mass becomes softened or dissolved, and forms the compound 
termed chyme. Through all these apparent changes, however, 
the albumen has undergone no real change. What was intro¬ 
duced into the slomach as albumen, is still albumen in the 
chyme; at least chemists have so pronounced it. Yet the albu¬ 
men has -assumed an appearance altogether different. The albu¬ 
men of the egg, and bf the aliment, may be coagulated by heat 
into a firm and elastic solid. The albumen of the chyme (or 
chyle) is indeed coagulable by heat; but its coagulation is so 


• Philos. Trans. 1827. 
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imperfect, and so wanting in tenacity, as to offer a striking con¬ 
trast with the coagulated albumen of the egg. Now what could 
have happened during these changes in the stomach, but the 
more intimate connexion or combination of the albumen with 
water, by which the strong and firm albumen ovi, has been re¬ 
duced to the weak and delicate albumen chyli, as formerly ex¬ 
plained? And if this explanation be admitted with regard to 
albumen, it must be admitted with regard also to the oUior ele¬ 
mentary principles. 

Of the nature of the peculiar agency by which the combination 
of alimentary substances with water, and consequently their 
solution, is effected, Ve cannot be said to possess much certain 
knowledge. The combinatioh appears to be chiefly owing to the 
agency of a fluid secreted by the stomach, the glands for the 
formation of which ore most numerous about the pyloric orifice. 
By this secretion, or by some other agency exerted in the stomach, 
the previously masticated food which has been introduced into 
that organ, is associated with water, and thus becomes itself more 
or less a fluid. Of this important secretion of the stomach, 
chlorine, in some state or other of combination, is an ingre¬ 
dient—it would seem a necessary ingredient; for the secretion in 
its healthy state always contains more or less of chlorine, the 
powerful influence of which seems mainly to contribute towards 
< affecting the combination of the aliments with water.* 


• Tlus was written long before I was aware of the recent experiments 
of Eberle, Schwann, and Muller on this subject. Eberle attempted to show 
that the digestive principle consists of a solution of mucus in an acid. 
Schwann and Muller found that Eberle was in error in his statement,— 
that all mucus in an acid state has the digestive property,—and showed that 
this property is possesed by an organised principle secreted with the gas¬ 
tric mucus only. This principle has been termed pepsi'n, and its action on 
the matters to be dissolved has been supposed to be somewhat analogous 
to the action of diastase on starch. See Muller’s Physiology, English Trans- 
tion, page 543. 

I have already mentioned that some recent writers both on the continent 
and in England have denied the presence of free muriatic acid in the sto¬ 
machs of animals. Dr. R. D.ThomBon,for instance, in the paper before alluded 
to, (see note, page 465), states that he could not find it; and from the mode 
in which he operated, I can readily believe him. 1 have so much confidence, how- 
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The chlorine thus so indispensable to the reducing process of 
the stomach, is perhaps more frequently the subject of derange¬ 
ment, than anything connected with the assimilation of the food. 
It often happens, that instead of chlorine or a little free muriatic 
acid, a large quantity of free muriatic acid is elicited, which not 
only gives occasion to much secondary uneasiness, but more or 
less retards the process of reduction itself. The source of this 
chlorine or muriatic acid must be the common salt which exists in 
the blood; to suppose that it is generated, is quite unn^essary. 
The chlorine, therefore, is separated from the blood, at le’ast in 
part; and it may be demanded what is the nature of the agency 
capable of separating the chlorine from a fluid sc»hcterogeneous 
as the blood ? We are acquainted witli one agent that exerts 
such a power, namely, electricity ; and some modification of 4,his 
agent may bo supposed to be employed by the animal economy 
for its operations, in the same manner, and en the same principles, 
as the materials themselves are employed from which the animal 
body is constructed. Perhaps, therefore, the decomposition of the 
salt of the blood may be fairly referred to tho immediate agency 
of some modification of this principle electricity. We say some 
modification of electricity ; for we do not believe that electricity, 
precisely as we are acquainted with it, and as existing and acting 
in inanimate nature, can be thus employed; for the very urgent 
reason, that the products and operations of organised bodies,* 
which are tho results of its agency, differ altogether, as'wo have 
said, from those of inorganic bodies. Thus we could con¬ 
ceive common electricity to form or to decompose the crys- 
tallisable principles, sugar, or vinegar, or common salt; but 
wo never could conceive it to form the organised principles, 
starch, or albumen ; or even the peculiar combinat^n of ohlo- 

ever, in my own expdHments on this subject, the results of which were decided 
and unequivocal, that I cannot give up the point, and therefore have permitted 
the text to remain unaltered. Lieheg, in his recent work “ Uesearches on the 
Chemistry of Food,” page 139, has stated that lactic acid under certain cir¬ 
cumstances is capable of decomposing common salt and setting the muriatic acid 
free. This may be the case, and the muriatic acid obtained by distillation of 
the gastric fluids may have been partly derived from this source; but the 
observation does not apply to my results. For the pathology of the lactic and 
muriatic acids t^e reader is referred to page 74 et seq. 
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line existing in die stomachs of animals, on whicl), as we have 
said, the solution of the food depends; because the composition 
of these principles is not only different, bat absolutely incom¬ 
patible with the composition of the crystallisable principle formed 
by the agency, and agreeably to the laws of operation, of common 
electricity* 

Supposing the chlorine or muriatic acid found in the stomach 
to be derived from the common salt existing in the blood and in 
the stomach, another question arises,—^what becomes of the soda 
from wLich the muriatic acid has been separated? The soda 
remains behind, or is absorbed into the mass of blood, and a por¬ 
tion of it no t^oubt is requisite to preserve the weak alkaline 
condition essential to the flui^ty of the blood. But the larger 
parfc of this soda is probably directed to the liver, and is elicited 
with the bile in the duodenum; where it is thus again brought 
into union with the acid, which had been separated from the 
blood in the stomach. These observations, illustrating the im¬ 
portance of common salt in the animal economy, seem to explain, 
in a satisfactory manner, that instinctive craving after this sub¬ 
stance, which is shown by animals. 

Admitting that the decomposition of the salt of the blood, &o., 
is owing to the immediate agency of a modification of electricity, 
we have in the principal digestive organs a kind of galvanic 
•apparatus, of which the mucous membrane of the stomach and 
intestinal canal in general may bo considered as the acid or 
positive pole, while the hepatic system may, on the same view, 
be considered as the alkaline or negative pole.* Whether such 
electrical action be admitted or not, (and the admission is of no 
very great importance,) what wo have above stated may be 
received as a simple expression of the facts, in so far as they relate 
to the saline constituents of the blood. Moreover, be the nature 

* This notion or opinion, which was first advanced by me many years ago, 
seems to have lately received some confirmation from the experiments of 
M attend, who found that when the liver and stomach of a rabbit were con¬ 
nected with the platinum ends of the wires of a^delicate galvanometer, a 
deviation of the needle took place amounting to fifteen or twenty degrees. 
This action became very feeble, or entirely ceased, after the death of the 
animal: hence he inferred that it depended on the vital action of the organs, 
and not on the difference of the chemical properties of their secretions. 
Matteuci, I’Institute, No. 76. 



PRIMABY ASSIMILATION. 


473 


of the energies what they may, by which these changes are 
effected; along with these changes, and probably by the aid of 
the same energies, other very important changes or processes 
are carried on, to some of which we shall have occasion hereafter 
to allude. 

The separation of chlorine or of muriatic acid appears to be 
necessary to the reducing opesation of the stomach in its healthy 
state; but other acids, and particularly the lactic acid, are always 
present during the digestive processes. Whether this lactic acid 
be essential to the digestive processes in man and in other 
animals in which it exists, does not appefur to be clearly ascer¬ 
tained. My own opinion respecting it is, that thdugh frequently 
present in the human stomach, it is, particularly when in excess, 
rather to be considered as the result of unnatural irritation,* pro¬ 
duced by disease, indigestible aliments, &c., than as a healthy 
product necessary to the digestive process. The source of the 
lactic acid, also, is probably different in different instances. Some¬ 
times it may be derived from the food ; at other times, and that 
most frequently, it seems to be immediately derived, like the 
muriatic acid, from the blood itself. If tlte lactates exist in 
the blood, it may in part be derived from the lactates already 
formed in that fluid. There is, however, every reason to believe, 
that when very abundant, it is derived from the decomposition of 
the blood in the extreme vessels of the stomach, &c. We shall 
consider this point more in detail, when we come to speak of tlie 
secondary processes of assimilation in the next section. 

Recent writers assert that free phosphoric acid, or at least an 
acid phosphate, exists in the stomach of animals during the diges¬ 
tive processes. 

Another acid occasionally present in the stomach, and the 
result of unhealthy assimilation, both primary and secondary, is 
the oxalic acid. From the relation of this principle to the saccha¬ 
rine aliments in particular, there is no difdculty in conceiving how 
it may be occasionally developed in the stomach. Moreover, it is 
occasionally taken into the stomach as an alimentary matter, for 
instance, in the stalks of rhubarb, sorrel, &c. Small quantities 
of oxalic acid thus developed or introduced into the stomach, 
do not appear to give much uneasiness in tliat organ; and 
when introdhced, it may in some instances, like other saocha- 
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rine derivatives, be assimilated. The effects of the oxalic acid 
are most severely felt in the subsequent vital processes; and its 
development, more especially during the secondary assimilating 
processes, is commonly attended by formidable derangements of 
the health. 

As to the butyric, acetic, carbonic, and other acids occasionally 
met with in the stomachs of animals; these are probably in 
a great degree the results of indigestion, and derived from the 
mal-assimilation of the alimentary matters. 

Of tlie converting powers of the stomach, d:c .—^Though the 
proportions of the difFei;ent ingredients of the chyle, as ultimately 
formed, are liable to be varied according to the nature of the food ; 
yet, whatever the nature of the food may be, the generab compo- 
sitiod and characters of the chyle remain always the same. The 
stomach, therefore, must bo endowed with a power or faculty, 
the agency of which is to secure this uniform composition of the 
chyle by appropriate action on such materials as circumstances 
may bring within its reach. Two indeed, of the chief materials 
from which chyle is formed, namely, the albuminous and oleagi¬ 
nous principles, may be considered to be already fitted for the 
purposes of the animal economy without undergoing any essen¬ 
tial changes in their composition ; but the saccharine class of 
aliments which form a very large proportion of the food of all 
dhimals, except those entirely subsisting on flesh, are by no 
means adapted for such speedy assimilation. Indeed, one or more 
essential changes must take place in saccharine aliments previously 
to their conversion either into the albuminous or the oleaginous 
principles. 

Under ordinary circumstances, the essential changes which 
alimentary matters undergo in the stomach, aro most probably 
altogether chemical. That is, the changes are guch as do take 
place, or rather such as would take place, if the elements of the 
substances thu§ changed in the stomach, could out of the body 
be so collocated as to bring into action the aflBnities necessary for 
the oheinges produced in the stomach. Thus, as we know, the 
saccharine principle spontaneously becomes alcohol, which is 
merely an oleaginous body of a weak kind. When, therefore, in 
the stomach it is requisite that sugar be converted into oil, it is 
probable that the sugar passes through precisely thfe same series 
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of changes it undergoes out of the body during its conversion into 
alcohol. We cannot trace the conversion of sugar into albumen, 
because we are ignorant of the relative composition, and of the 
laws which regulate the composition of these two substances. 
The origin of the azote in the albumen is likewise at present un¬ 
known to us, though in all ordinary cases it seems to be appro¬ 
priated from some external scyirce. * That the oleaginous prin¬ 
ciple may be converted into most, if not all, the matters necessary 
for the existence of animal bodies, seems to be proved b^ the well- 
known fact, that the life of an animal may be prolonged by the 
appropriation of the oleaginous and other matters contained 
within its own body. 

UndeK ordinary circumstances, "then, the converting powers of 
the stomach must essentially consist of the three kinds mentinned» 
viz. the conversion of saccharine aliments into albuminous and 
oleaginous principles; the conversion of ‘albuminous principles 
into oleaginous principles ; and the conversion of oleaginous into 
albuminous principles. These three forms of the same function 
may in fact be considered as so many subordinate functions, each 
distinct in its characters, and each liable to be affected by disease, 
&c.. Independently of the others. Of these three subordinate 
functions, the first, viz. the conversion of saccharine into albu¬ 
minous and oleaginous aliments, is by far the most important. 
And as the appropriation of saccharine aliments is not only 
common to many animals, but even to vegetables, it mity perhaps 
be viewed as tlie lowest step of alimentary renovation; in other 

• The azote may, in some instances, be derived from the tor, at gene¬ 
rated, But my belief is, that under ordinary circumstances, much of the 
azote employed in the assimilation of saccharine matter is furnished by a 
highly azotised substance secreted from the blood chiefly into the duode¬ 
num ; and that the portion of the blood thus deprived of azote is separated 
from the general n^ss of blood, either by the stomach in the form of lactic 
acid, or by the liver, as one of the non-azotised constituents of the bile j and 
that the lactic acid and non-azotised substance thus separated are ordinarily 
excrementitious. The above circumstances mentioned in the former edition of 
this work, 1 still think psobable; and long and repeated attention to the func¬ 
tions of the liver both in health and in disease, have satisfied me that this organ 
in its assimilatiing functions, is analogous to, or identical with the assimilative 
functions of vegetables; that the liver represents, in short, the original vege¬ 
tative system, on which in animals, the animal system is, as it were, superim¬ 
posed. See some further remarks on this subject at the end of the next section. 

10 
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words, as oonstituting^ the immediate act, as it were, by which the 
stamina or groundwork of organised beings is formed. Hence, 
though the appropriation of saccharine aliments by animals, must 
be a very different process from the appropriation of such aliments 
by plants; yet it is probable, that in those animals destined to 
subsist, in a greater or less degree, on saccharine aliments, such 
power of appropriation is more firnjly established, (in the liver ? 
see preceding note,) than the appropriation of albuminous and 
oleaginou£i principles. In short, that the power of appropriating 
the saccharine principle is the last that ceases to exist in an 
animal; and tlius often^remains to a certain extent long after the 
power of appropriating albumen and oil has ceased. The de¬ 
rangement or partial suspension of the power of converting the 
saccharine principle in man, not only constitutes a formidable 
species of dyspepsia; but the unassimilatod saccharine matter, in 
passing through the kidneys, gives ^occasion to the disease termed 
diabetes. 

The reader will have remarked, tliat wo have frequently used the 
term ordinary circumstances; and perhaps it may not be amiss 
to explain the meaning attached to tliat term. 

When an animal is duly fed, according to that diet which is 
natural to it, and for which its organisation has been adapted; a 
fcgular and ordinary series of changes takes place within the 
tfnimal, and the alimentary matters are converted into chyle. 
But one general characteristic of organised beings is, that within 
certain limits, and for a certain time, animals possess the power 
of varying their habits and of accommodating themselves to cir¬ 
cumstances. Under extraordinary circumstances, therefore, ex¬ 
traordinary changes must and do take place. In some instances, 
these changes out of the ordinary course are to an extent alto¬ 
gether astonishing, and such as defy our utmost calculation. The 
assimilating organs appear even to decompose'principles which 
are still considered as elementary, and thus to convert them into 
azote or carbon; so that it is impossible to define what, on an 
emergency, these organs are capable of doin^. But what is thus 
done on an emergency, will usually be found to constitute an ex¬ 
ception to what is done in ordinary ; their ordinary mode of action 
being always that which is most simple. * 

* Were it not for some such accommodating faculty as that mentioned in 
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Of the organising and vitalising powers of the stomach, dbc .— 
In tbis part of our investigation we meet with the real difficulties 
we have to overcome in explaining the operations of living beings. 
The whole of the great and essential changes which alimentary 
matters undergo, may, and perhaps will, be traced by care and 
attention; hut all beyond will probably for ever remain unknown 
to us. How at least, though we understand in some degree the 
chemical changes, of the vitalising influence, we in truth know 
absolutely nothing. There is, however, every reason to believe, 
that vitality is imparted through the agency of the living animal 
itself. For though, from the natural CQmposition of alimentary 
substances, they be to a certaig extent fitted fob the purposes of 
the animal economy, yet alone they are incapable of uniting them¬ 
selves with the living animal frame ; and unless the living ecdnomy 
contribute likewise its share, by re-arranging or otherwise adjust¬ 
ing those minute quantities '*of incidental principles peculiar to 
organised products, the future work of assimilation will be incom¬ 
plete or impossible. 

To the present head must be referred all those operations 
of matters incidental to alimentary substances, and of medicinal 
agents, &o., which cannot be explained on common mecha¬ 
nical or chemical principles. These incidental matters, medi¬ 
cinal agents, &c., interfere with the processes of vitality in 
modes we do not understand, and therefore can neither antim- 
pate nor control. We can form no conception, for instance, 
why mutton should prove a poison to a certain individual. * 
We know that mutton is essentially composed of albuminous 

the text, animal existence would not only become precarious, but in many 
instances, impossible. 

* I knew an instance of ffie illustration mentioned in the text. The indi¬ 
vidual could not leat mutnm in any form. The peculiarity was supposed 
to be owing to caprice, and the mutton was repeatedly disguised, and given 
unknown to the individual; but unformly with the same Result of producing 
violent vomiting and diarrhoea. And from the severity of the effects, which 
were in fact those of a wrulent poison, there can be little doubt, that if 
the use of mutton had been persisted in, it would have soon destroyed the 
life of the individual. Similar effects are well known to be produced in 
certain instances by many articles used both as food and medicines; but 
this is the only instance which has come to my knowledge, in which mutton 
hale so acted.* 
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and oily matters, like other moats which such individuals lake 
with impunity. The peculiar effects of mutton, therefore, can¬ 
not depend on the mere albuminous and oily principles, hut must 
depend on those principles infinitely minute in quantity, in¬ 
cidental to mutton, and on which its peculiar sensible proper¬ 
ties depend. We do not know the exact nature of these in¬ 
cidental principles on which the peculiar properties of mutton 
depend ; and even if we did know their exact nature, we should 
be probabiy quite unable to form a notion of their peculiar mode 
of operation in the production of the effects in question. The 
nature of these operatipns, therefore, as well as the nature of 
the operation of many mediciqal agents, must for ever remain 
conceded. * 

The preceding observations relate more especially to the assi¬ 
milating operations taking place in the stomach. With respect 
to the operations which take pla6e in the duodenum, it may 
be observed, that though ,the phenomena vary considerably ac¬ 
cording to the nature of the food, so far as we can understand 
these phenomena, under every change of food the essential cha¬ 
racter which the chyme undergoes in the duodenum is unaltered. 
That is, the acid developed in the stomach, combines in the 
duodenum with the alkali of the bile, and is more or less 
neutralised, (perhaps entirely neutralised in a healthy condition of 
the organs ;) the albuminous principles, if not before developed in 
the Btomacl), make their appearance; and the matters destined to 
be excrementitious are more or less perfectly separated. Of the 
nature of the more recondite and vitalising changes which take 
place in the duodenum, we are in the same state of complete 
ignorance, as we are of the similar changes which take place in 
the stomach. 

In the foregoing remarks on the diffeitnt proegsses which take 
place in the stomach and duodenum, and which are necessary for 
the conversion of the food of an animal into the living materials 
of its body, we have endeavoured to distinguish between what, to 
a certain extent, is within our powers of comprehension; and 
what is completely beyond them. Moreover, it may be observed, 
that though the three great and essential processes of digestion, 
viz.^ the reducing, the converting, and the organising processes 
are sufficiently distinct from each other; yet it is not to be under- 
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stood, that they take place in succssion, or in the order in whicli 
they have been described. The fact is, that all these processes go 
on at the same time; and as soon as a portion of food begins to 
be dissolved, its future changes seem to be detdtmined. If it be 
necessary that the portion of food undergo an essential change, 
that change is accordingly begun. If no such change be requiredi 
the organising process itself begins simultaneously with the re¬ 
ducing process. The consequence of this union of tlie digestive 
processes is, that the staminal principles arc all doveloijfd in the 
chyle, as soon as the excrementitious matters are separated by 
the biliary and pancreatic fluids. 

It remains to make a few remarks on tfiose changes which take 
place after the chyle has entered the lactoals. 

We have already stated, that the moment the chyle enters the 
lacteals, it begins to bo subjected to a scries of processes of a 
nature totally different from those it had undergone in the stomach 
and duodenum. In the stomach and duodenum, the leading pro¬ 
cesses, generally speaking, had been oi* a reducing character ; in 
the lactetils, the leading process is of an opposite or compUding 
character; and the water which had been associated with the 
albuminous and oleaginous pi'inciples in the first stages of assimi¬ 
lation, in the second stages is again gradually removed. In other 
words, the properties of the chyle as it passes through tlie lacteals, 
and the glandular apparatus connected with these vessels, gradu‘ 
ally approximate to those of the blood. * 

Whether the converting process takes place in any form or 
degree in the passage of the chyle through the lacteals, has not 
been ascertained. As, however, the vast of the chylous prin¬ 
ciples seems, as formerly stated to be determined in the early 
stages of assimilation, tlio probability is against the supposi¬ 
tion, that under ordint^ circumstances, any chylous principle 
is converted into another during the passage of the chyle 
through the lacteals. Besides the completing process, tliercforo, 
the only other great change to which the chyle is subjected in 
the lacteals, is the‘vitalising or organising process. Now, the 
chyle, in the minute state of subdivision to which it is subjected 
in the lacteals, is most favourably circumstanced for undergoing 
the vitalising processes; every particle of it being, as it were; 
brought into immediate contact with the living and exquisitely 
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organised structure of tlie lacteal apparatus. In proportion, 
therefore, as the combined water of the chyle is separated, may 
vitality be said to be associated with the chylous molecules, till 
they are fitted to/€ecome component parts of the living body. 

The above being little more than a simple expression of facts, 
as they present themselves to our notice, may bo considered as 
very imperfect and unsatisfactory. The charge must be admitted; 
but in reply we must observe, that the little stated, imperfect as it 
is, constitutes the whole that we can be said to actually know on 
the subject at present. 

Having briefly traced, the assimilating processes through their 
primary stages, ♦and endeavoured to point out the leading changes 
which the alimentary matters undergo during their conversion into 
blood*; we have in the next place to consider the changes which 
the blood itself subsequently undergoes, during its conversion 
into the living constituent principles of animal bodies. 


Section d. 

Of the Secondary Assimikiting Processes. 

As the term secondary assimilation is novel in the sense in 
which it is employed in the present volume, it may in the first 
place require a brief explanation. 

We have already stated, that under the head of secondary 
assimilation, we arrange all assimilating processes, subsequent to 
those of sanguificationi The secondary assimilating processes, 
therefore, include two great divisions, which, for the sake of dis¬ 
tinction, may be termed the formative and the destructive. Under 
the head of the secondary formative assimilating processes, are 
included the different processes by which the principles of the 
blood are converted into the different tissu&s composing animal 
bodies, as well as the different secretions designed for ulterior 
purposes in the economy; while under the head of secondary 
destructive assimilating processes are included the extinction 
(secondhry digestion) of the different tissues of the body, and their 
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conversion, either into new principles designed for ulterior purposes; 
or into disorganised products designed to He removed from the 
body; or more frequently into products belonging to both these 
classes of substances. 

Before we proceed to make a few remarks in detail on these 
two divisions of the assimilating processes, it may be proper to 
explain briefly the general principle on which the different pro¬ 
cesses are conducted. When a definite substance like the albu¬ 
men of the blood, for instance, is converted into one or nfore new 
principles, cither thn entire elements composing the albumen must 
be re-arranged so as to produce a principh^ having new and diffe¬ 
rent sensible properties; or what, appears to bo infinitely more 
common,’and indeed the rule, the elements of tbe simple principle 
must be so arranged as to form two (or more) princi])lcs, either of 
which may be said to be complementary to the others; that is, 
the composition of one (or more) of the liew principles must be 
such, as, in conjunction with the remaining principle, will com¬ 
plete the albumen, from which all the now principles were origi¬ 
nally formed.* 

Complementary decomposition is at least of two kinds; a sub¬ 
stance may be changed into a new principle designed for ulterior 
purposes, and another principle designed to be excrementitious; 
e. 0 . albumen may be decomposed into gelatine, and hydrated, 
carbon capable of becoming carbonic acid on exposure ,to air in 
the lungs. Or a substance may be decomposed into two prin¬ 
ciples, both of which may be designed for ulterior, or both for 
excrementitious purposes. Instances, perhaps innumerable, of 
these two forms of change are constantly taking place in the 
animal economy ; though the first seems more naturally to belong 
to healthy action; the second to disease. Thus albumen and 

• The part that water plays in complementary decomposition is often very 
important, and, to prevent misconception, deserves to be noticed. The origi¬ 
nal aobstance to be decomposed is often decomposed-|-or — water; that is, 
the complementary princililes into which a substance is decomposed, do not 
exactly make up the substance as it usually exists, but the substance, plus or 
mmus, one or more proportions of water. This circumstance is of such fre¬ 
quent occurrence in organic decompositions, as ahnost to constitute the rule 
rather than the exception. 
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gelatine are converted into principles, one or both of which are 
applied to further uses in the economy ; whereas, in peculiar 
states of disease, gelatine in particular appears to be almost wholly 
converted into some modification of the saccharine principle and 
urea; both of which from their properties may be considered as 
excrementitious. 

We have alluded above to the*" decomposition of a principle 
into three or more complementary principles, and many such 
decompositions doubtless take place in the animal economy, 
though they are at present little understood. As an instance, 
gelatine may be mentioned ; which, instead of being decomposed 
into some form of the sacchcrine principle and urea, may be, 
and often is, converted into oxalic acid and the carbonate of 
ammonia. 

The above remarks on comjilementary decomposition arc 
chiefly applicable to the essential elements of which organised 
bodies consist. How far they are applicable to the mineral ele¬ 
ments incidentally present in organised bodies is not known ; 
and the following may be said to comprise almost the whole of the 
little at present understood on this part of the subject. 

The incidental mineral matters found in organised bodies, are 
supposed to be as fixed and definite, both* in their nature and 
. quality, as the essential elements of which such bodies consist. 
Hence, as the geologist is often enabled to identify strata by the 
similarity of the fossils inbedded in them; so the physiologist 
is enabled to identify organised tissues, by the similarity of the 
incidental mineral matters they usually contain. Thus the 
nervous mass is characterised by the presence of phosphorus; a 
peculiar tissue intimately connected with the nervous, by the pre¬ 
sence of magnesia ; certain submucous tissues, by the presence of 
lime, &c.* 


* Some imagine that the mineral incidental principles of organised beings 
are generated daring the vital processes; while others maintmn that they are 
derived ab eattemo. My belief is, that under certain extraordinary dreum- 
Btances, the vital agents can form what we now consider as elements; but 
that, in ordinary, such elements are chiefly derived ab extemo, in conjunction 
with the alimentary principles. Late researches seem to shew, that in vege¬ 
tables in parficular, inorganic matters having certain chemicgl relations, may 
be occasionally substituted for each other. 
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We know little or nothing of the modes in which mineral inci¬ 
dental matters enter into the composition of organised products; 
but I agree with Berzelius in general, that such incidental matters 
usually exist in organised products in their elementary condition, 
and not as binary compounds; and that they assume the form of 
binary compounds or oxides, in which they commonly appear, 
during the destruction of the organised principle. On such occa¬ 
sions the oxygen or other essential element of the binary com¬ 
pound, may be derived from the organised principle itself; from 
the decomposition of water; from the atmosphere, &c. 

The important practical inferences we wish to deduce from the 
preceding^ remarks arc, that wheh incidental mineral matters 
appear ns binary compounds among organised products, the mal- 
assimilation or destruction of organised tissues is not only in¬ 
dicated ; but the exact nature of, the tissue -thus mal-assimilated 
or destroyed, may be predicated from the nature of the binary 
mineral compound. 

In further illustration of these inferences it may be observed, 
that as alimentary matters consist in general of organised pro¬ 
ducts, it is probable that the matters incidental to alimentary 
matters, (at least such as are congenial to the nature of the in¬ 
dividual,) are appropriated along with the essential elements in 
the primary assimilating processes. On the contraiy, when the • 
alimentary matters are congenial to the individual, or when, 
for some other reason, they are not primarily assimilated, alimen¬ 
tary matters are often converted into crystallisable principles; 
and the incidental mineral matters at the same time are eman¬ 
cipated in binary forms, and sometimes make their escape in 
large quantities, either into the intestines, or through the kid¬ 
neys, &c. 

The same circumstances may be supposed to take place in a 
somewhat different manner during derangements of the secondaiy 
assimilating processes. Thus in the secondary formative assimi¬ 
lating processes, when the albumen of the blood, instead of being 
converted into gelatine, &c., is converted into urea and a saccha¬ 
rine principle, the incidental matters of the albumen are neces¬ 
sarily set free, and make their escape as excrementitious matters; 
again, during the secondary destructive processes, the gelatinous - 

I I 2 
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tissues, instead of being converted into pnnciples adapted for ulte¬ 
rior uses, may be converted into urea and a saccharine principle, 
and the incidental matters escape, as before, in binary forms among 
the other excrementitious principles. 

After these general remarks, we proceed to make a few observa¬ 
tions on the leading formative and destructive processes of secon¬ 
dary assimilation.* 

Gelat^fication is that process, by which a certain portion of 
the fluid albuminous principle of the blood is converted or assi¬ 
milated into the solid gelatinous tissues of living beings. The 
gelatinous tissues may "be considered as the most important tissues 
of their kind in animal bodieS—as the groundwork, ojr staminal 
andf fundamental texture on wluch all the other tissues rest, and 
from which, perhaps, some of them are elaborated. The process 
of gelatifioation takes place in the extreme capillary blood-vessels, 
and at the moment when the arterial is converted into venous 
blood; a phenomenon, Uierefore, intimately connected with, if not 
in some degree dependent on, the gelatifioating process. This 
connexion of gelatifioation with the respiratory process, at once 
stamps its importance, and shows that the one process cannot be 
deranged or cease, without the derangement or cessation of the 
other. We have elsewhere endeavoured to point out the nature 
' of some of the changes which take place daring gelatification, and 
attempu^d to show, that when albumen is converted into gelatine, 
carbon is ehminated, which carbon (partly perhaps in a hydrated, 
partly in an oxygenated form,) remains associated with the venous 
blood till its arrival in the lungs; where, by combining with the 
oxygen of the atmosphere, it becomes fully oxygenated, and is 
converted into carbonic acid gas; in which form it makes its 
escape from the body.f 

The next great secondary process, which goes on in the extreme 
capillary vesoels simultaneously with the gelatificadng processes, 
is albumijication ; a term expressive of the process or processes 
by which the j/lmd albuminous principies of the blood are 

* Strictly speaking, the terms here used ought to be ffehtinification and 
albuminificalion, but the abbreviated terms in the text hare been adopted for 
their greater convenience. 

t See Bridgewater Treatise, page 473, third edition. r 
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converted into the solid albuminous tissues of living bodies. 
Albumification, therefore, includes albumifioation properly so 
called ; or that process by which the albumen of the blood is 
converted into the albuminous textures of the body; and Jibrifi- 
cation^ or that process by which the fluid fibrin of the blood is 
converted into the solid muscular fibrin of animals. During 
these processes, water must he eliminated;-but of the nature of 
the concurrent changes, we are at present ignorant; though there 
is every reason to believe that they are of a most important cha¬ 
racter.* 

The changes which the oleaginous matte;^ of the blood undergo 
during the secondary formative assimilating processes, can hardly 
be stated; further, than that before such fatty matters are laid up 
in their appropriate tissues, they undergo certain depurating pro¬ 
cesses, among which the separation of water appears to be one of 
the most important. * 

Another class of processes of the formative kind, belonging to 
the secondary assimilation, some of which are connected more 
especially with gelatification, others wdth albumification, are the 
formation of solid matters, as of bones, horns, hair, &c., &c. 
While stiU another class may be supposed to include the different 
Jluid secretions derived from albuminous and oleaginous matters, 
and destined for ulterior purposes; such as the saliva, the different 
gastric secretions, the spermatic fluid, various oily or resinouk 
secretions, «&c. With these, however, we have at present nothing 
to do; we pass on, therefore, to the consideration of the processes 
belonging to the other general division of the secondary assimi¬ 
lating processes, those namely of the destructive kind. 

By the secondary assimilating processes of the destructive kind 
are meant, as before explained, those processes by which the dif¬ 
ferent tissues of the body are unmade, and are either converted 
into principles of a higher order, designed for ulterior purposes ; 
or into effete and crystallisable matters designed "to become ex¬ 
creted from the system. 

Of the ulterior c\anges of the gelatinous tissues .—Whether 

* The solidijication of the fluid albuminous materials of the blood into the 
gelatinous, albuminous, and flbrinous tissues, in the extreme capillary vessels, 
is probably one immediate source of animal licat. 
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the gelatinous tissues ordinarily undergo changes, by which they 
are converted into materials of a higher kind, is not accurately 
known ; but my belief is, that in a perfectly healthy condition of 
the system they do to a certain extent. Into this part of the sub¬ 
ject, however, it does not concern us at present to inquire, and I 
have to chiefly notice the more apparent, as well, perhaps, as the 
more common, ulterior changes to which these and the other 
tissues are subjected during their extinction and removal from the 
economy. 

From observation, and a variety of reasons which the practical 
nature of this treatise prevents me from entering on, I have long 
been of the opinion already repf?atedly alluded to, that one mode 
in which the gelatinous tissues become effete, is by thehf conver- 
sion'into two classes of complementary principles, of which urea, 
or its equivalent, constitutes one principle ; and the saccharine 
principle in some of its forms, (most frequently in the form of 
lactic acid,) the other. Both these classes of complementary princi¬ 
ples escape by the kidneys in their crystallisable forms, particularly 
the urea, which escapes in large quantity; the lactic acid escapes, also, 
from the skin, and from other parts of the body.* To a certain 
extent, these secondary destructive assimilating changes, which 
the gelatinous tissues undergo, appear to be natural; they only 
become a source of mischief when they are excessive, or otherwise 
abnormal or diseased ; e. g. when the urea is converted into the 
carbonate of ammonia, or the saccharine principle into oxalic 
acid, &c. 

Of the ulterior changes of t?te albuminous principle. The 
ulterior changes which the albuminous tissues undergo, are little 
understood; I believe them, however, to be equally if not more 
important than those changes which the gelatinous tissues undergo 
under similar circumstances. I mean, of course, in part only; 
for that certaia portions of the albuminous tissues are destined 
in the healthy subject to become effete, and to be removed from 
the system during the secondary destructive assimilating processes, 

* Liebig does not deny that lactic acid exists in the urine in disease, but 
asserts, as we have before noticed, that it does not exist in healthy urine. 
His notion if, that it is converted into carbonic acid in the lungs. We "baH 
revert to thiii: subject. 
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there canDot be a doubt; and the question is, in what forms such 
effete albuminous matters are eliminated from the system ? In 
reply to this question I may observe, that a great many circum-" 
stances, which, for the reasons above mentioned, I cannot detail, 
have led me to the opinion, that one of the crystallisable prin¬ 
ciples thus formed from albumen during the secondary destructive 
assimilating processes, is lithic acid, most usually in the state of 
lithato of ammonia. The class of substances complementary to 
the lithate of ammonia appear to consist of certain ifl-dehned 
principles, to some of which we shall have occasion to allude in a 
subsequent part of the present Book. When the formation of 
lithic acid or its compounds becoioes excessive, or when the com> 
pounds o*f lithic acid become decomposed, they prove a source of 
disease. There is reason also to believe that many formidable 
diseases are occasionally connected with the destructive mal-assi- 
milation of the albuminous principles; from which principles 
various matters of a highly deleterious character, and related to tlie 
poisonous principle cyanogen, as a basis, may be readily supposed 
to be eliminated. 

Albuminous matters differ in some respects from the gelatinous, 
inasmuch as gelatinous matters do not exist during the primary 
assimilating processes. This observation is made for the sake of 
stating,—what will be considered in the next section,—that q 
very large proportion of the lithate of ammonia fouqd in the 
urine on common occasions, appears to be developed from the 
imperfect albuminous matters formed daring the primary assimi¬ 
lating processes; and that it is only in deep-seated affections 
involving the whole system, that the lithate of ammonia is deve¬ 
loped daring the secondary assimilation of the albuminous 
tissues. 

Of the ulterior changes of the oleaginous principle, we know 
still less, perhaps, than of either of the other staminal principles. 
The large proportion of oleaginous matter which enters into the 
composition of the nervous mass, shows the important part which 
oleaginous matters perform in the animal economy; and the dis¬ 
appearance of &t daring the process of hybernation, and under 
many other circumstances, indicates that this principle is most 
extensively appropriated daring the secondary destructive assimi¬ 
lating processes. 
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We have already alluded to the changes which the incidental 
mineral matters found in organised beings appear to undergo 
during the assimilating processes both primary and secondary ; 
and we have only to remind the reader, that the presence of large 
quantities of these incidental matters in the urine or elsewhere, 
must indicate unusual havoc among the various tissues to which 
they respectively belong; which unusual havoc is probably re¬ 
ferable, in a great degree, to an increase in the destructive pro¬ 
cesses peculiar to the secondary assimilation. 


SectioiN e. 


Of the General Pathology of the Primary and Secondary 
Assimilating Processes. 

Much of what we have to say on this part of the subject has 
been already mentioned or alluded to ; we shall, therefore, confine 
our remarks to a brief statement, chiefly by way of illustration, 
of the general facts connected with the inquiry. 

The reader will bear in mind that the object of the primary 
assimilating processes is sanguification ; while the object of the 
secondary assimilating processes is the formation from the blood 
of the different organised tissues composing animal bodies; we 
may therefore conclude, that the phenomena attending the mal- 
assimilation of the blood, must vary consideraljly from the phe¬ 
nomena attending the mal-assimilation of the different organised 
tissues; and consequently, that though the mal-assimilation of 
the blood necessarily leads to the mal-assimilation of the or¬ 
ganised tissues, the two classes of affections require a separate 
consideration. 

Of primary mal-assimilation. —Primary mal-assimilation may 
occur— a. during the digestive processes taking place in the sto¬ 
mach ; h. during the processes taking place in the duodenum; and 
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c. daring the subsequent processes taking place in the chyliferous 
system; or in all these localities simultaneously. 

a. Mal-assimilation during the digestive processes, may more 
especially belong to the reducing, the converting, or the vitalising 
functions of the stomach; and as the circumstances and symptoms 
attending these different forms of mal-assimilation are often very 
different, we shall briefly discuss them separately. 

Mal-assimilation more frequently commences with derangement 
of the reducing process of the stomach, than perhaps Vitli any 
other; and the presence of such derangement, may in general be 
recognised by symptoms more especially •referred to that organ. 
When any substance incapable of being reduced or dissolved is 
taken into the stomach, even in its healthy condition, one of 
the first effects produced is the secretion from the stomach of a 
large qua1!ltity of acid, of which the lactic acid appears to con¬ 
stitute a chief ingredient. The immediate effects of this extri¬ 
cation of acid are felt both locally and*remotely, in various ways. 
As far as the stomach is concerned, acidity is generally indicated 
by uneasiness or pain, (gastralgia,) more or less severe; and by 
flatulence and spasm. After producing more or loss of suffering, 
the acid indigestible matters, in some instances, are rejected by 
vomiting; at other times, they pass into the bowels, and derange 
the whole alimentary canal, by producing diarrhoea, colic, dso. 
Derangements of the reducing process, necessarily logd to de¬ 
rangements of all the subsequent processes; for what is not re¬ 
duced or dissolved, can never be converted., much less vitalised. 
It becomes, therefore, of the very utmost importance to organised 
beings, that this important preliminary function should be well 
performed; and that aliments should be carefully adjusted to 
the powers of this function whenever debilitated or otherwise dis¬ 
ordered. 

Besides being a necessary consequence of derangements of the 
reducing function above mentioned; derangements of the con¬ 
verting function occasionally constitute an original disease, the 
effects of which are still more formidable than those arising from 
disordered reduction. Thus in diabetic affections, the reducing 
function in the stomach seems, in some instances, to be almost 
morbidly active; and farinaceous and oven other matters are 
reduced to the condition of low saccharine mailer, which ihe con- 
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verting ftinction of the stomach is incapable, as in health, of 
changing into the elements of chyle or blood. The conseqnence 
is, that this reduced or dissolved saccharine matter is taken up 
with the little chyle that may he formed ; and after producing 
various derangements in its transit through the system, is ejected 
with the urine. Again, the converting process may be vorongly 
performed; the saccharine matter, for instance, instead of being 
converted into chyle, may be converted into oxalic, lactic, or other 
acid and deleterious matters, which may not only produce much 
local discomfort, but serious disorder in their subsequent passage 
through the sanguiferous system and kidneys; or even through 
tlje bowels. In these, and a variety of other similar derange- 
ments, the vitalising and all subsequent processes are of course 
suspended, as far as regards matters which have thus been mal- 
convorted. 

t 

But even supposing the reducing and converting functions of 
the stomach to be performed, the third or vitalising function may 
in some instances, be suspended or otherwise deranged. Thus, 
when more food is taken by healthy individuals, than is required 
for tlie purposes of the animal economy, there is reason to believe, 
that however perfectly the superfluous portion of the aliments may, 
for the sake of enabling them to pass through the system with- 
qut producing great disorder, be dissolved and converted, the 
vitalising function is withheld; and that such superfluous matters 
arc finally elicited either with the bile; or, in the form of lithate 
of ammonia, in the urine. Of course also, as above mentioned, 
the vitalising process never takes place in matters which have been 
imperfectly reduced, or mal-converted. 

h. Primary mal-assimilation in the duodenum appears to he 
more generally the result of mal‘assimilation in the stomach, than 
an original state of disease. At any rate we may, in the first 
place, consider,those errors taking place in the duodenum, which 
originate more immediately from stomachic derangements. When 
the reducing process in the stomach has haen imperfectly per¬ 
formed, we have stated that a large quantity of acid is not only 
derived from the decomposition of the salts of the blood, but 
actually generated. The acid generated is usually the lactic acid, 
or some other acid of a destructible character, and n^ay be either 
derived from the blood, or from the food, or from both sources. 
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But from "whatever source derived, it is obvious, that unlike the 
muriatic acid derived from the decomposition of common salt, it 
can have no equivalent of alkali with which it may again com¬ 
bine and become neutralised in the duodenum. The acid con¬ 
tents of the stomach, therefore, on reaching the duodenum, do 
not as in health, become neutral, but remain more or less acid ; 
which unnatural acidity not ohly produces great uneasiness in this 
important part of the alimentary canal; but often excites derange¬ 
ment throughout its whole course. Nor is this the only result; 
there is every reason to believe that a portion of the acid thus 
developed is absorbed with the chyle, and interferes with the due 
completion of that important fluiA. In slighter cases of a tem¬ 
porary cliaractor, the effects pass off, and all becomes right a^oin ; 
but in severe and protracted cases, arising from derangements of 
the digeslJve organs, connected with inveterate constitutional dis¬ 
eases, or from long exposure to strong exciting causes, as malaria, 
&e., the case is different; and the aoid and unnatural matters 
moke their way from the chyliferous system into the abdominal 
veins ,* the blood in which vessels often becomes quite black, and 
sometimes acid. Now as this unnatural blood passes through 
the hepatic system, the functions of the liver become disordered, 
and the bile, if not actually rendered acid, at least losbs its neu¬ 
tralising properties; and thus the mischief becomes perpetuated,. 
An extreme case is here supposed for the sake of illustration; 
such, perhaps, as occurs in the remittent fevers of tropical cli¬ 
mates only; but similar phenomena appear in an infinite variety 
of forms and grades, os the results of mal-ossimilation, in all 
climates. The reader also is desired to observe, tliat for tlie 
sake of rendering the Ulustration more distinct, one acid, the 
lactic acid, only is spoken of; but in conjunction with the lactic 
acid, under such circumstances, it is to be understood that a 
variety of other unnatural matters df a complementary character, 
many of them of an acid, perhaps of a poisonous character, must 
likewise be generated, and thus contribute, in various ways and 
degrees, to aggravate the disorder. 

Of* mal-assimilation peculiar to the duodenal function, we do 
not know much of a positive character; but if we may judge 
from the phenomena, instances of such derangements are rare,’ 
compared with those above mentioned originating in the stomach 

10 
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and liver—in other words, the duodenum appears to ho little more 
than the field or arena in which the results of prior derangements 
in the stomach, and the subsequent derangements of the hepatic 
system, are conjointly displayed. 

c. Of the nature of primary mal-assimilation in the lacteal 
system, we can say but little; though I believe its efieots are 
most important; especially in the fcarlier periods of life and ado¬ 
lescence, when this part of the assimilating processes seems to 
be partitf&larly defective. We have already mentioned, that when 
too much food is taken relatively to the assimilating powers of the 
stomach, or to the wants of the system, that in the healthy states 
of the assimilating organs, sueh superfluous matters are often 
reduced and converted, and even perhaps partially vitalised, so 
as to pass with the chyle into the sanguiferous system; from 
whence, (not having been sufficiently vitalised, or not being re¬ 
quired,) they are ejected from tfic system through the healthy 
kidney, in the form of lithate of ammonia. Now, in early life, 
under such circumstances, from some causes which I do not pro¬ 
fess to explain; but probably from causes connected with 
original weakness or deficient action of the assimilating organs 
and of the kidneys; or rather, in short, of the whole system; the 
imperfectly assimilated chyle, in passing through the lacteal 
system, either does not undergo the necessary changes by which 
chyle is converted into blood ; or is mal-converted into the com¬ 
paratively insoluble pseudo-albuminous matter of stnima; which 
in passing through the lungs lays the foundation (perhaps at first 
mechanically) of tuberculous deposition, and future accretion. 
Wliether or not this be admitted, I believe no one will deny who 
has studied the subject, that about the age we are now considering, 
the assimilating organs in strumous and consumptive habits are 
peculiarly deranged; and that great attention tQ diet, &o., at this 
age, (when diet is least apt ‘to be attended to, and all sorts of 
crudities are taken,) will not only sometimes ward off those 
pthisical attacks, which, when once established, will inevitably run 
their fatal course; but present many nearly allied diseases in 
after life.* 

* Strumous, litMc acid, and gouty diseases, are all the results of mal-assi- 
uiilutiun of the albuminous principle, either primary or secondary ; and often 
gradually run into each other. Thua gout and struma are frequently, if not 
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After this brief illustrative sketch of tlie consequences of pri¬ 
mary mal-assimilation, we proceed, in like manner, to illustrate 
the derangements of the secondary assimilating processes. 

The reader will hear in mind that the secondary assimilating 
processes differ from the primary, inasmuch as all the principles 
both produced and operated on, are fixed and limited ; and that 
the processes are of two kihds, denominated formative and de¬ 
structive, i. c. consist of processes by which the principles of 
the blood are formed into the different tissues of the l/bdy; and 
of processes by which these tissues arc again destroyed, and 
either converted into other principles for •’future purposes, or into 
excrementitious matters. •» 

The entire suspension of the formation of the gelatinous pro¬ 
cesses from the blood is probably incompatible with life ; but the 
mal-formation and consequent imperfect development of gelatine 
seems to take place in a variety of degrees' and modes. Circum¬ 
stances also appear to show, that destructive mal-assimilation is 
equally, if not more frequent than the formative mal-assimilation 
of the gelatinous tissues ; at least as far as regards the class of 
derangements we are now considering. It is probable, however, 
that in all instances, both formative and destructive mal-assimila¬ 
tion not only of the gelatinous, but of all the other tissues, takes 
place in a greater or less degree simultaneously. As illustrative 
of these remarks we may observe, that during the secondary for¬ 
mative assimilating processes, instead of gelatine, various un¬ 
natural compounds, as sugar, oxalic acid, &c., may be produced; 
which may not only interfere with the immediate functions of the 
organs affected, but with the functions of remote organs, as the 
kidneys, &c., destined to remove such unnatural matters. Again, 

always, associated^ and the gouty chalkstones of old age may be considered 
as little more than modifications of the scrofulous tubercle of youth, both 
being alike formed from mal-assimilation of the albuminous principle. More¬ 
over, the offspring of those labouring under gout and struma are (other cir¬ 
cumstances being favourable) more subject, during the period of adolescence, 
to tubercular phthisis, than other individuals. Large depositee of the gouty 
chalkstone, in middle or advanced age, are often accompanied by incipient 
disease of the kidneys. This subject has been briefly discussed under the 
head of struiM. See page 240. 
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daring the secondary destractive assimilation of the gelatinous 
tissues, not only the same unnatural matters, as well as others, 
derived from them, may be generated; but matters of a comple¬ 
mentary nature, and of a still more injurious character, may be 
produced. For in complementary decomposition, it should be 
borne in mind, that when one unnatural product is generated, 
another unnatural complementary prbduct must be generated like¬ 
wise ; so that a single error may give occasion to very complicated 
and formidable consequences. 

Precisely similar remarks are applicable to secondary mal-as- 
similation of tlie^ albumificating processes. The albuminous tis¬ 
sues during the secondtiry formative assimilating processes may 
be unnaturally developed; while during the secondary destruc¬ 
tive assimilating processes, the albuminous tissues may be im¬ 
perfectly reduced and converted; and in both instances, the com¬ 
plementary products formed must bo unnatural likewise, and 
thus give occasion to various morbid derangements. As instances 
of the unnatural matters developed during the secondary mal- 
assimilation of the albuminous tissues; strumous matters, the 
gouty chalkstone, &c., may be mentioned as developed by forma¬ 
tive mal-assimilation; while instead of the lithato of ammonia, 
which seems to be naturally developed daring the destructive 
njol-assimilation of these tissues, various poisonous principles 
having relation to the lithic acid in their composition, such as 
the diflferent compounds of cyanogen, &o., before alluded to, 
are in some instances undoubtedly generated, and prove the 
source of formidable secondary derangements, and even of death 
itself. 

With respect to the mal-assimilation, formative and destrac¬ 
tive, of the oleaginous tissues or rather principles, I shall barely 
remind the reader of what has been already stated,* viz. that they 
appear to be of pqual, if not of greater, importance to the animal 
economy, than even the iual-assimilation of the gelatinous and 
albuminous tissues. , 

It remains, in concluding this part of the subject, to take a 
brief view of the leading phenomena, for the purpose of pointing 
out the relations and relative importance, of primary and se¬ 
condary mal-assimilation, as displayed in their effects on the 
animal economy. 
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Mol-assimilation, both primary and secondary, may be induced 
by a variety of external causes, or may be inherent. As an in¬ 
stance of induced affection, we may mention the mal-assimilation 
resulting from the cause, whatever it may be, of idiopathic fever— 
a cause so affecting the organic system, and the primary assimi¬ 
lating functions in particular, that for the time, these functions are 
sometimes entirely suspended or destroyed. On the other band, 
the secondary assimilating functions, though perhaps imperfectly 
performed, nevertheless proceed; so tliat the body, supported 
in a great degree by the materials of its own substance, becomes 
emaciated. In fevers of the remittent character produced by 
malaria, the same phenomena to ^ certain extent t*ake place; but, 
in addition, remarkable derangements of the secondary assimilat¬ 
ing processes are apt to take place; and unnatural matters, more 
especitJly of an acid kind, are generated, which produce, or at 
least contribute to produce, in Ihcir turn, a variety of formidable 
secondary affections, as hepatic and kidney derangements; also 
rheumatism, neuralgic affections, &c. 

Derangements of the assimilating organs may arise from errors 
in the quantity or quality of diet, and will vary accordingly. 
When too much food is taken relatively to the constitution of an 
individual, either the primary or secondary assimilating processes, 
or both, may more especially suffer. In some instances, the 
primary assimilating organs are so weak and so easily deranged, 
that individuals are constrained to bo careful, both witib respect 
to the quantity and quality of their food; and such individuals 
often escape the more serious and deeper-seated diseases of a 
secondary kind, arising from excess. On the other hand, there 
are individuals whose primary organs will permit them to take 
with impunity enormous quantities of all sorts of matters. In 
some of these instances, such matters pass off by the bowels very 
little assimilated; in others, a large portion of them undergo, 
more or less perfectly, the primary assimilating processes, and are 
carried into the mass of blood; and individuals to whom this 
takes place, suffer more especially from derangements of the 
secondary assimilating processes; as from hepatic congestion, 
gout, &c., particularly about the middle periods of life, when the 
consequences of excesses of all kinds begin to be manifested. 
With respect to errors in the quality of the diet, these are so 
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numerous and varied, that it is impossible to do more than notice 
them here, and to observe that many of the mobk severe and for¬ 
midable diseases, both of a particular and of an epidemic cha¬ 
racter, may undoubtedly be traced to this cause. See the section 
Dn Strtima already referred to. 

Errors of the secondary assimilating processes, whether in¬ 
duced by long derangements of the primary, or whether they arise 
from original weakness, are manifested at different periods of life, 
and in different individuals, not only in the various modes men¬ 
tioned, but in various other ways. As instances we may mention, 
that in early life the conjunction of secondary with primary mal- 
assimilation is 'most usually t^jsplayed in the various forms of 
strumous affection or atrophy;* while in middle life the same 
combination of derangements more especially assumes the form 
of local congestions, hypevtrophioH,+ gout, &c. Such is the 
case when the derangements are bf a general character, and in¬ 
volve the formation of all fhe tissues of the body in a moderate 

* Atrophy may arise from deficient or imperfect assimilation, either primary 
or secondary, or both; hut in a great many instances it is connected with ex¬ 
cessive action in the secondary destructive processes, by which the various 
tissues are removed from the body faster than they are produced. This 
derangement of the balance between the primary and secondary processes of 
assimilation, (which usually arises more from affections of the primary than 
of the secondary organs,) takes place in fevers and many other diseases, as 
stated in tl^ text. 

f Certain states of hypertrophy and of dropsy, particularly anasarca, ap¬ 
pear to he nearly related, and to have their origin in the same cause, riz., 
deficient or deranged action of the destructive processes of secondary assi¬ 
milation. Thus in hypertrophies, (by which I mean unnatural accumulations 
of natural solid matters,) the secondary formative processes go on uiun- 
terruptedly, while the secondary destructive processes are imperfectly 
performed, and accumulation is the necessary consequence; so in anasarca, 
the exhalent, formative) process goes on as in health, while the absorbent 
(destructive) process is imperfectly performed, and accumulation, as before, 
takes place; but*with this accidental difference, that the one is asofuf, the 
other Ajfmd, accumulation. Such accumulations, particularly of fat and water, 
when of an unnatural character, are often 00006010^ with deranged action or 
organic disease of some of the great outlets by which imperfect or effete mat¬ 
ters are removed from the system; or of the Uver, kidneys, &c. On the other 
hand, unnatural accumulations of albuminous or gelatinous tissues are more 
frequently the result of some local imperfection in the destructive processes 
of secondary assimilation. * 
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degree. When the mal-ossimilation is chiefly confined to the 
gelatinous tissues,llhe derangements are more especially displayed 
in the form of certain cutaneous affections, destructive suppuration, 
or other disease, of the cellular tissues; likewise diabetes, oxalic 
acid affections, &c. When the development, &c., of the albumi¬ 
nous tissues is chiefly deranged, organic diseases of various kinds 
connected with these tissues, nlso lithic acid gravel, &e., are 
usually the result. Finally, when the mal-assimilation is ex¬ 
cessive, and involves the oleaginous in conjunction with tlie other 
tissues, the consequence is usually some form of malignant or 
incurable organic disease. 

Lastly, in further illustration of Jho present part'of our subject, 
the reader may be reminded of what has already been incidentally 
stated,—that secondary diseases depending on primary mal-assi¬ 
milation, are in general of a much less formidable character, than 
remote or secondary diseases defending on secondary mal-assimi¬ 
lation. Thus, the occasional appearancQ of sugar, oxalic acid, 
&o., in the urine, as the result of the introduction or develop¬ 
ment of these matters in the stomach, is of an infinitely less 
serious character, than the appearance of sugar, oxalic acid, &c., 
in the urine, as the result of the secondary mal-assimilation 
of the gelatinous tissues. In the first form of these urinary de¬ 
rangements, except when unusually severe, the derangements are 
confined to the stomach, &c., while the constitutional symptoms 
are generally trifling; on the other hand, when the sugar, oxalic 
acid, &c., are produced during the secondary assimilating pro¬ 
cesses, not only are the constitutional symptoms strongly marked, 
but there is frequently visible disorganisation of the gelatinous 
tissues, appearing in the form of carbuncles, cutaneous diseases, 
&o. Similar remarks may be made respecting the appearance in 
the urine of the lithate of ammonia, &c. The appearance of the 
lithate of ammonia in the urine, as everybody knows, is one of 
the most ebmmon attendants of slight dyspepsia Horn errors of 
diet, &c: But the lithate of ammonia appears in the urine also, 
when no food has been taken into the stomach, and, when, there¬ 
fore, its formation can be only referred to secondary mal-assimila- 
tion of the albuminous contents of the blood, or albuminous tis¬ 
sues ; as for instance, in certain fevers and other severe consti- . 
tutional diseases. It would be easy to multiply insfnncps of this 

K K 
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kind, but we shall merely observe in conclusion, that the practical 
utility of these views, by indicating the true principles of treat¬ 
ment, is often of first-rate importance. 

For the sa5*e of further illustration we shall briefly recapitulate 
wliat has been stated in the preceding pages under another point 
c^^ew, viz., the relations of the saccharine, oleaginous, and 
albuminous principles to one another, and to vital action. 

The saccharine principle in its simplest form, consisting of water 
to which carbon has been superadded, may be viewed as the inter¬ 
mediate link betweeur inorganised and organised matter—as the 
first step as ft were towards prganisation. It is^ question how¬ 
ever whether any principle composed simply of water and carbon 
is dapable of organisation, or at least is organised. The amyla¬ 
ceous principle or starch seems to offer the first organised step 
in the saccharine series, and thfs always contains, though in ex¬ 
tremely minute quantity, certain other elements besides water and 
carbon, viz., azote, phosphorus, &c.; by the aid of which the 
simple saccharine compound apparently becomes organised and 
capable of constituting a part of a hving organised being. 

The lowest vital agency we are acquainted with,—the vital 
agency of plants, is capable of associating water, with carbon, and 
forming the saccharine principle. This union between water and 
carbon may be in part direct, (I believe it is so,) but it seems 
to take' place most usually by the aid of a collateral extrication of 
oxygen; *. <?., carbonic acid is decomposed, the •oxygen, the 
great antagonist of vital action, by being placed in a false position 
(viz., a position in which its mechanical propei;l,ies in a great 
measure annul its chemical properties) is set^ree in its gaseous 
state; while the nascent and unfettered carbon is appropriated. 
When this union between water and carbon is simple, sugar results: 
when the union is more complicated, and azote, phog^orus, &c. 
are involved; compounds in various intermediate giwhs^b^tween 
sugar and albumen are perhaps formed. In these pro'desses the 
vital powers become more firmly established in proportion to the 
involution of azole, &c.; and consequently more capable of ?fesisting 
the antagonising powers of oxygen; which may therefore be partly 
set free, as in the .simple formation of sugar above mentioned; or 
in its turn be even appropriated. ‘ 
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Whether the vital energies of plants can convert oleaginous 
into saccharine and albiyninous matters, has not I believe been 
ascertained; but the vital organs, both of plants and animals can 
accomplish the reverse act, *. e- can change the saccharine into 
oleaginous mailers, and tliis is probably the usual mode in which 
oleaginous matters are formed in plants and animals. Moreover^we 
have attempted to show that the vital energies of animalii^as 
exerted during the secondary assimilating processes, caii appa¬ 
rently change oleaginous matters into all the principles necessary 
to maintain animal existence. 

The association of water first with carbon and afterwards with 
azote has been maintained to be peculiar to plants. It is un¬ 
doubtedly the ^culior function of plants ; but it is not limited to 
them. In all animals there is a vegetative organ, (if wo mi^ be 
allowed the expression) capable in a greater or less degree of per¬ 
forming the same functions as vegetables, i. e. of combining water 
with oarbon ; or if not beginning at this low point of the scale, 
at least of oomblning the organised saccharine principle with 
azote, &c., so as to form albuminous products. This vegetative 
organ is the,* and though the vegetative faculty alluded to 
appears to exist in the livers of different animals in very different 
degrees, yet in no instance is it entirely wanting. In all the more 
perfect, and particularly in carnivorous, animals, when appropriately 
fed, this function *is little called into action; and its cxistened 
therefore is probably intended merely as a resource to ffall back 
upon in case of necessity. Without it, however, animal life would 
be most precarious, or in many instances even impossible. 

Such are tl\p grounds on which the fundamental doctrines of 
this volume principally rest, viz.; that water, the basis of all 
organisation, is first combined with carbon to form the primary 
organised compound the saccharine radical; that the saccha¬ 
rine by undergoing certain changes is converted on the 

one ht^wfeiato the oleaginous radical; and on the other, by under¬ 
going^ 0 §^in changes and involving azote, is converted into the 
albuminous radical or principle. Consequently, that the albu~ 
minoi^principle on account of its involving the inferior radicals, 
must in all its ulterior changes be more or less influenced by the 
presence of these radicals. 


K K 2 
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Section f. 

0/ ijie General Compoaition and Properties of the Blood. 

Having briefly described the phenomena of the primary and 
secondary assimilating processes, we have in the next place to 
consider their general result, as displayed in the form of the 
hlood —that important fluid by means of which, all the ulterior 
processes of vitality are exerted, and from which the corporeal 
frame is fabricated. 

The blood, as we have»seen, is derived from two sources; from 
the chyle, the result of the primary assimilating processes ; and 
from the lymph, the result of the secondary assimilating processes 
carried on all over the body. The chyle is conveyed by the 
lacteals, the lymph by the lymphatics, (two orders of the same 
class of vessels,) to the common thoracic duct, from whence 
their mixed contents are discharged into the general mass of 
blood. It would be foreign to our present purpose to enter here 
on a formal description either of the chyle or the lymph; but we 
shall merely observe, that the lymph has usually been considered 
by physiologistg as excrementitious, an opinion to which we can¬ 
not accede. That some of the materials of the lymph, as well as 
of the chyle, are excrementitious, we have no doubt. Very strong 
arguments, however, may be adduced in favour of the opinion 
expressed in the preceding sections, namely,—rthat many of the 
principles formed during the secondary assimilating processes car¬ 
ried on all over the body, and contained in the lymph, are designed 
for future purposes of a higher order in JJbe animal economy, 
than the cruder principles conveyed by the chyle; for which their 
more perfectly elaborated character may be supposed to fit them. 
Our limits, however, will not permit us to detail the arguments 
in favour of this opinion at present; and we must^refer the reader 
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who is interested in the matter, to what we have elsewhere said on 
the subject.* 

Of the hlood .—The chief constituent principles of the blood, 
as already observed, are of an albuminous nature. The albumi¬ 
nous matters exist principally in three forms, viz., in tlie form 
of albumen, properly so called, oi fibrin, and of hoematoeine, 
or the red colouring principle* of the blood. Besides these albu¬ 
minous matters, the blood also contains minute qmmtities of olea¬ 
ginous, saline, and other principles. The proportions* of these 
ingredients are liable to variations; their general proportions are 
shown in the following table, wliich cohtains Jhe results, and 
mean, of two analyses of the bl«)od by M. Lecanu, one of the 
most recent and accurate writers on the subject.t 







Mean of 




■Expt. 1. 

£xpt. 2 . 

two roBultfl. 

One thousand parts of blood contain 







Water 

• 

• 

780-145 

785-690 

782-87 

Fibrin 

- 

• 

2-100 

3-565 

2-83 

Albumen - 

- 

• 

65090 

69-415 

67-25 

Colouring matter - 

• 


133000 

119-626 

126-31 

Fatty matter 

- 

2-430 

1-310 


3-37 

1-79 

Extractive matter soluble in 

alcohol 

1-790 

1-920 

1-86 

Albuminate of soda 


• 

1-265 

2-010 

1-64 

Muriate of soda 


• 




Muriate of potash 

- 

• 




Carbonate ) of soda 

• • 

• 

8-370 

7-304 

7-84 

Phosphate V and 

- 

* 




Sulphate | potash . 
Carbonate of lime 


* 




Carbonate of magnesia 


- 



1-75 

Phosphate of lime 

- . 

- 

2-100 

1-414 

Phosphate of magnesia 

- 

- 




Phosphate of iron 


- 


2 586 


Loss 

- 

m 

2-400 

2-49 





1000*000 

# 

1000-000 


* Bridgewater Treatise, Book III. See also Muller’s Ph 3 r 8 iology, p. 156, 
second edition, where an attempt is made to show that the organised globules 
found in the lymph are globules of the blood in an incipient state. 

+ Beitrage zmr Anat. Zool. und Phisiol. Gott. 1831. I believe more recent 
analyses of the ^ood have been published: but I am not aware that they 
materially affect the results drawn by Lecanu from his laborious and valuable 
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The mean of the two results, given in the third column of the 
preceding table, probably represents nearly the average proportions 
of the different ingredients of the blood, in the healthy state. 
Of those different ingredients, it may be stated, that the red par¬ 
ticles are held in suspension only, while all the other ingredients 
exist in solution in the watery portion of the blood ;* and that 
several of the saline matters menti'oned in the table do not natu¬ 
rally exist in the blood at all, but are the results of the analytic 
pTOcessei. The existence of these saline matters among the 
analytic results, may be thus explained. 

It has been stated, *that albumen contains minute quantities 
of sulphur, phosphorus, and other matters in incidental union 
with the hydrogen, carbon, oxygen, and azote, of which it is 
essentially composed; and besides these incidental ingredients, 
the Immatosine or red colouring matter of the blood has also 
been found to contain iron.^ Hence Berzelius thinks, with great 
probability, that the sulpiiales and phosphates obtained by in¬ 
cinerating the albuminous principles of the blood are formed by 
oxidation from the sulphur, phosphorus, calcium, magnesium, and 
iron, which he supposes to have originally existed in incidental 
union with the essential elements of the albuminous principles, as 
above stated. The specific gravity of human blood varies from 
about r053 to r067. The specific gravity of the serum of the 
tilood, usually lies between 1'027 and 1’029. Hence the fibrin 
and the red particles must be considerably heavier than serum. 

investigation of the blood. A few points of importance lately ascertained 
will be noticed as we proceed. 

* 1 do not know whether the mode in which the fatty matter exists in the 
blood, has yet been satisfactorily ascertained. Most probably, on ordinary 
occasions, it is associated with some of the organised principles. When in 
great excess, it appears to be simply diffused through, and suspended in the 
blood, like oil in an emulsion. 

f Hsematosinei', as stated in a preceding paragraph,wa8 formerly considered 
(chiefly on the authority of Berzelius) as an albuminous principle. The re¬ 
cent experiments, however, of Lecanu, and particulafly of Mulder, show that 
besides six or seven per cent, of iron, hsematosine contains nearly twelve 
per cent, more of carbon than albumen. 

For some most important remarks on Oxe structure of th^ blood corpuscle, 
the reader is referred to a paper by Dr. G. S. Rees and S. Lane in the Guy's 
Hospital Reports, vi., 379. 



or THE BLOOJ). 


608 


The specific gravity of neither of these two ingredients of the 
blood is accurately Icuown ; but the specific gravity of the red 
particles is undoubtedly greater than that of the fibrin. 

Mulder has attempted to show tliat a principle, which he has 
called proteine, constitutes the basis of all albuminous matters. 
Hence, according to tliis opinion, the differences between albumen, 
fibrin, caseine, gluten, &c., depend on the nature of the incidental 
matters present, and on the nature of their combination. This 
opinion, in certain points of view, is not improbable, thqpgh I do 
not consider it to be established.* 

On looking over the preceding table, ^ne of the most obvious 
facts that first strikes our attention, is the coMspicuous place, 
among the constituent principles of the blood, occupied by two of 
the great alimentary principles formerly described, viz., the albu¬ 
minous and the oleaginous principles; while the third, the sac¬ 
charine principle, is entirely absent. Even the animal (saccharine) 
principle gelatine, though existing abundantly in various struc¬ 
tures, is never found in the blood, nor in any product of glandu¬ 
lar secretion. The only constituent of the blood we can suppose 
to immediately represent the saccharine alimentary principle, is, 
perhaps, the lactic acid, which Berzelius places among the con¬ 
stituent principles of the blood, and of most animal products solu¬ 
ble in alcohol. M. Lecanu, however, has not specified die lactic 
acid among the results of his analysis ; although there can bn 
little doubt that this acid, if not always present, is at'least very 
rarely absent from the blood. The lactic acid in the blood may 
be either derived from the primary or from the secondary processes 
of assimilation. The lactic acid secreted from the blood may be 
partly derived from the saccharine and pardy from the albuminous 
principles, which as already noticed, are supposed to contain, or 
remotely include, the saccharine radical .f 

• Ann. der. Pharm. xxviii. 75, and xl. 43. Since this was wniten there has 
been a controversy on this subject between Liebig and Mulder, in which 
others have joined. Though I by no means approve of the spirit in which 
this controversy has been carried on, I have always thought Liebig, chemi¬ 
cally speaking, in the right. There may be a fundamental radical analogous 
to the principld^ called proteine by Mider, but it has not yet been dis¬ 
covered. 

•b See below; also page 498, and note, page 507. 
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With reference to the present subject, it remains to remind the 
reader of two points we have elsewhere attempted to illustrate, 
viz., 1 st, the formation of gelatine during the conversion of the 
arterial into venous blood, and the relations of the carbon, sup¬ 
posed to be liberated during such conversion, to the respiratory 
process : and Sndly, the dimorphous relations of alhutnen and 
fibrin ; which we suppose to depend, in a certain degree, on the 
presence of different proportions of combined water in these two 
principles—a supposition which, taken in conjunction with a pre¬ 
sumed self-repulsive action among the molecules of the living 
fibrin, may be so applied as to offer a plausible explanation of 
many of the phenomena presented by the blood ; and particularly 
of the phenomena connected with its spontaneous coagulation, 
&c.*,. 

Before we close, we shall br'efly notice some conclusions 
lately published by liebig, in his recent work entitled “ Researches 
on the Chemistry of Food." These conclusions, on the whole, 
are the most interesting advanced by the author; and though 
they will probably require to be corrected or modified before they 
can be safely applied to the ulterior purposes of physiology, we 
regard them as the most important chemical step in a right direc¬ 
tion, that hns*been lately made. 

, I. The blood and lymph which circulate through the body in gene¬ 
ral are alkaline, and abound in the phosphate of soda and com¬ 
mon salt; on the other hand, in the juice of muscular flesh which 
is always acid, the phosphate of potash and muriate of potash 
preponderate. Lactic acid abounds in the juice of flesh ; but as 
fast as it enters the mass of blood is consumed by the process of 
respiration. Hence, as stated, this acid is not found in healthy 
blood nor in healthy urine. 

2. Thephosphate of soda in the blood having anreaction, 
absorbs the car'{)onic acid supposed to be formed during the con¬ 
version of arterial into venous blood, and gives it out in the lungs. 
The phosphate of potash, cannot be substituted for the phosphate 
of soda in the blood, for this purpose, on account of its tendency 
to an acid rather than an alkaline reaction. 


* See Bridgewater Treatise. 
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3. The phosphate of potash when placed in contact with common 
salt, is decomposed, and the phosphate of soda results. From 
this decomposition the phosphate of soda in the blood is produced, 
when the food of animals contains only phosphate of potash and 
common salt. 

4. The juice of flesh and the urine contain a peculiar principle 
kreatine, and a powerful bas^ krcatinine, which are supposed to 
perform peculiar functions. Some have doubted whether these prin¬ 
ciples really exist in the juice of flesh, and havo supposed^hat they 
are eliminated during the chemical operations made to obtain 
them. We confess that wo participate in this doubt, from a 
knowledge of the peculiar action gof the kidneys, which would be 
more likhly to form kreatiiie and kreatiniue from appropriate ma¬ 
terials, than to permit them to pas's through tljo ordeal of excre¬ 
tion without change. The exact functions of these new principles 
in the animal economy havo not yet been ascertained. Wo shall 
briefly consider their properties when we come to speak of the urine. 

Such is a summary of the principal circumstances brought 
forward by Liebig in his recent work. In their general character 
and drift as akeady staled, we regard them of first-rate import¬ 
ance. 

The following table presents a comparative view»of the com¬ 
position of the different modifications of the albuminous princij)le 
according to recent experiment : 



Hydrogen. 

Cart>on. 

Oxygon. 

Axote* 

Tncldcmtal and 
oilier 

Authority. 


7-09 

6-90 

7-15 

6-48 

5-30 

54-84 

54-66 

54-96 

50-05 

66-49 


15 83 
15-72 
15-80 
18-35 
10-54 

0-33 P, 0-68 S 
0-33 P, 0-36 S 
0-36 S 

6,66 F 

Mulder 

Do. 

Do. 

Do. 

Simon. 


• P. phosphorus. S. sulphur. F. iron. 
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Section g, 

Oftite Functions of the Liver^ and the relation of the Bile to the 
assimiiating processes. Of the composition of the Bile ; and 
biliary Concretions. 

f 

o 

The nature of this treatise piecludes a detailed account of the 
auatomy and structure of the liver; yet we may remind the 
reader, that the venous blood from the assimilating viscera under¬ 
goes in this organ a preliminary arterialising process before it is 
remingled with the venous blood from the rest of the body. That 
is, the veins from the organs of digestion unite into one large 
vessel termed the vena porta, which entering the liver is then 
again subdivided in the same manner as the artery. These ulti¬ 
mate subdivisions of the vena porta, together with the similar 
subdivisions of the proper artery of the liver, coalesce; and from 
the blood thm mixed the bile is separated. The coalesced blood- 
yessels assuming the character of veins, then gradually unite, 
and at lepgth, form two or three tpbes, which empty themselves 
into the general veins going to the heart; while the hepatic ducts, 
uniting in like manner, convey the bile to the gall bladder. 
Such are the principal facts connected with the circulation of 
die blood in the abdominal viscera, and with the secretion of the 
bile. 

We have shown in the preceding sections, that the conversion 
o^ the crude and dead alimentary matters into^the living blood 
during the primary assimilating processes is accomplished by a 
succession of important changes, some of which, are intelligible 
to us, while the nature of others is unknown. What we see and 
know, however, are quite sufiBcient to show us, that all these pro¬ 
cesses are conducted by, and at the expense of, the living animal 
body in which they take place; that is to say, not only the mate¬ 
rial but the immaterial agents required in the important processes 
carried on in the stomach, &o., originally reside in an^ are derived 
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from, the blood. It follows, therefore, that the blood which has 
thus been robbed of many of its materials, as well as of a portion 
of its vitality, becomes ill-adapted for the future operations of life, 
till it has undergone certain depuratory processes in the hepatic 
system. Accfedingly, we find, that by the peculiar arrangement 
above mentioned, the greater portion of the venous blood from 
the assimilating organs, befofe it is again mixed with the arterial 
blood, passes through the liver; where the unnatural and dete¬ 
riorated matters, complementary to those which had bdbn sepa¬ 
rated in the stomach, &c., are in their turn ehminated, in conjunc¬ 
tion with other matters, as hile. In this point of view, the func¬ 
tions of the liver may be considaved as excretory only; but that 
this important organ performs a positive as well as a negative 
or excreting function, there can Ue no doubt. In a former sec¬ 
tion, we alluded to one of tliese functions, viz., the obvious second¬ 
ary function of neutralising the aqid products of digestion ; but 
this, though important, is perhaps subordinate to otlier secondary 
functions performed at the same time, of which we know but 
little; there is reason, however, to believe, that certain other 
biliary matters are absorbed with the chyle, and perform various 
ofiBces, one of the most important of which seems to be more 
especially connected with the elimination of albumen from sac¬ 
charine aliments ;* while another appears to be connected wit^j 

* In a former section, we stated that large quantities of lactic ac!d are occa¬ 
sionally secreted from the blood into the stomach. Now if this lactic acid be 
chiefly derived from an albuminous principle, as is most probable; the prin- 
ciple, complementary to this lactic acid (left behind in the blood and sup¬ 
posed to be thrown out by the liver,) must contain an unusual proportion of 
azote ; must, in short, be analogous in its composition to urea, &c. If this 
be admitted, we may suppose such highly azotised principle to combine again 
in the duodenum, with a portion of the saccharine aliments taken as food, 
and thus partially cohvert them into albumen. That in a perfectly healthy con¬ 
dition of the organs some such changes take place, 1 have at^present no doubt 
whatever; for I have constantly found albumen developed in abundance in 
the duodenum of animals, whether the food contained azote or not. The 
atmospheric air involved during the mastication and salivation of their food, 
is very probably another source of azote to vegetable feeders. Indeed, this 
involution of azote may be considered as one of the great objects of mastica¬ 
tion, &c., which is almost peculiar to animals chiefly subsisting on saccharine 
matters. See jpage 499, where this peculiar vegetatme function attributed to 
the fiver is fuller considered. 
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the development of the colouring principle of the blood. With 
this part of the subject, however, we have nothing to do at pre¬ 
sent. It is sufficient for our present purpose, to state that the 
bil^ as discharged by the liver, consists of principles partaking 
of a twofold character; viz., of principles of an assimilated and 
secreted kind designed for ulterior purposes; and of products of 
an eiOPete and excrementitious chafacter, destined for expulsion 
from the economy. 

With *che exact composition and nature of the bile, as dis¬ 
charged from the liver during the digestive processes, we are but 
imperfectly acquainted j for 'the bile collected from the gall-blad¬ 
der and other sources, for examination, has probably lost some of 
its important positive or active principles, and consists' of little 
more than matters destined to be excreted. The composition, how¬ 
ever, of this important fluid, even as we know it, when taken in 
conjunction with the phenomena detailed in the preceding sections, 
sufficiently bears us out in* what we have above advanced ; as the 
following statement will show. 

Of the properties and composition of the bile. —The bile, as 
we are acquainted with it, is a yellow or greenish yellow fluid of 
a peculiar sickly odour, which has been compared to that of 
melted fat. Its taste is bitter, and at the same time sweetish, and 
excessively nauseous. Bile is heavier than water; the specific 
gravity o^ ox bile, for instance, varying from 1*026 to 1*030. Its 
consistence, like its specific gravity, is variable, being sometimes 
limpid, but more commonly viscid and ropy. It is generally un¬ 
derstood to have a slight alkaline reaction; but the effects of 
bile on test papers are difficult to distinguish, on account of its 
colour. 

The composition of bile has been variously stated by different 
chemists ; but they all agree in the points morejimmediately con¬ 
nected with our present inquiry, viz. that relatively, the essential 
principle (or principles) of bile contains a very large proportion 
of carbon, and little of azote; and that there is also present a 
considerable proportion of soda in some very loose state of com¬ 
bination. 

The following is a brief history of the different opinions that 
have been held on the composition of the bile. 

The most celebrated of the older analyses of the bxle are those 
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of Thenard, Berzelius, and Tiedemann and Gmelin. We shall 
first give Tiedemann and Gmelin’s description and analysis ;* * * § and 
after briefly stating the results of Thenardf and Berzelius,:f pro¬ 
ceed to notice the more recent views of Demargay.^ 

The number of ingredients in the bile, according to Tiedemann 
and Gmelin, is very groat. Of these, several seem to be nearly 
allied in their properties, and arc, probably, only modifications of 
the same substance. Others appear to be the results of the pro¬ 
cesses employed to separate them. The following is an* enumera¬ 
tion of the different ingredients which, according to those chemists, 
exist in the bile of the ox: 

One hundred parts of ox-bilo ^contain a variaDlo proportion of 
water: Jthe specimen analysed contained 91'5 parts of water; the 
other 8’5 parts consisted of the fallowing animal matters : * 

Biliary resin; cholesteiino; colouring matter; picromel ; 
biliary asparagine; *a highly asotised substance little 
soluble in water; an animal patter (gliadine ?) insolu¬ 
ble in water; a substance giving off an urinous odour 
when burnt; an albuminous matter, mixed probably 
with some caseous matter; mucus. 

And the following saline matters : 

Bicarbonate of ammonia; margaratc, olcatc, acetate, 
cholate, bicarbonate, phosphate, and sulphate of soda, 
(with a little potash) ; muriate of soda; phosphate of 
lime. II 

The proportions of these different ingredients were not ascer¬ 
tained, and they are probably variable. The biliary resin and the 
picromel are stated to be by far the most abundant. 

Of the biliary resin, eholesterine, and colouring matters. —On 
the biliary resin seems to depend, in a great degree, the sensible 
properties of the bile ; that is, its peculiar smell, its bitter taste, 

* See Rechercbes expSrimentales, physiologiques, et chhuiques, sur la di¬ 
gestion. Par Fred. Tiedemann et Leop. Gmelin. Tradnitea de I’AHemand 
par A. J. L. Jourdan. ,A Paris, 1826. Vol.i. p. 42. 

f Mem. d’ Arcneil, vol. i. pp. 23 et 46. 

J Med. Chirurg. Transactions, vol. iii. 

§ Ann. de Chemie et de Phys. Ixvii. 200. 

II Lecann and Casasecu have lately stated that they have detected the 
stearic and oleic adds in human bUe. Journal de Pharmacie, 12. 
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and pi^aps some of its colour. When pure, according to Tiede- 
mann and Gmelin, it has a pale brown colour, is transparent, 
brittle, and easily broken when cold. At a moderate heat it sof¬ 
tens, and may be drawn out into threads. It fuses ^rap^lctely a 
little above the boiling point of water. If the heat^^rabreased, 
it swells up and bums with a vivid flame, and yields mUCtt^oke, 
giving off an aromatic odour. When distilled in clollfyessels, it 
yields an empyreijmatio oil, and a very acid fluid containing 
barely a trace of ammonia. The cholesterine (and oleic acids) 
may be separated from the healthy bile of man and of most ani¬ 
mals, by the action of flcohol and ether, in which they are solu¬ 
ble. Cholesterftie, when pure^^ is a white brittle solid of a crys¬ 
talline lamellated structure and brilliant lustre, very much resem¬ 
bling spermaceti; but it is distinguished from spermaceti by re¬ 
quiring a higher temperature for its fusion, and by its not forming 
a soap with potash. The state in svhich cholesterine exists in the 
bile is not known; but in ja perfectly healthy condition of the se¬ 
cretion, it probably exists in solution. Cholesterine forms the 
chief ingredient of biliary concretions; and is also said to be 
found in parts unconnected with the hepatic circulation, as in 
various abscesses, encysted tumours, &c. The colouring matter 
of the bile differs somewhat in different animals, but it always pos¬ 
sesses more or less of a yellow or brownish (orange-tawny) tint, 
it is insoluble in water and alcohol, but is readily dissolved by a 
solution of potash. The solution is at first of a yellowish brown 
colour, but gradually acquires a green tint, and the colouring mat¬ 
ter is precipitated in green flocks by muriatic acid. According to 
the observations of Ticdemann and Gmelin, the colouring matter 
is influenced by the presence of oxygen. The yellowish precipi¬ 
tate occasioned by adding muriatic acid to bile, absorbs oxygen 
by exposure to air, and its colour changes to green. The action 
of nitric acid is still more remarkable. By successive additions 
of this acid, the tint of the colouring matter may be converted 
into green, blue, violet, and red, in the course of a few seconds. 
The yellow concretions found in the gall-blddder of the ox, and 
so much prized by painters for the beauty of their tint, are 
said to be composed almost entirely of the colouring matter of 
the bile. 

These three principles, viz. the resin of the bile,‘the choles- 
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terine, and the colouring matter, seem in some degree to he allied 
to each other; at least, there is reason to believe that their ulti¬ 
mate composition is so far alike, that they contain an excess of 
carbon relatively to their other ingredients. The colouring mat¬ 
ter of bflS^ contains azote -which is not found in cholesterine, and 
but sparingly if at all in the biliary resin.* 

'Picron ^—^This name -wee first given by Thenard to 'a sub¬ 
stance he separated from bile ; the taste of which, as the name 
expresses, seems to be a compound of bitter and swee>|>, Tiede- 
mann and Gmelin have shown, that the bitter part of the flavour 
is derived from a portion of adhering bjliary resin, which The¬ 
nard had not separated; and that when quite pure, the taste of 
picrom^l is sweet, without any bitterness. Picromel, when pure, 
occurs in opaque, rounded, crystallino particles, and is soluble 
both in water and in alcohol. It contains azote ; and from this 
and other circumstances, it seems to resemble the saccharine prin¬ 
ciple formed from gelatine by sulphuric acid, rather than common 
sugar. Picromel combines with the biliary principle, and.the 
compound is soluble in water. It is found in considornblo quan¬ 
tity in the bile of the ox ; and has more recently been detected 
in human bile, as well as in the bile of other animals. 

Biliary asparaginCy or Taurin, was found by Ticdeman and 
Gmelin in the bile of tlie ox; but I believe it has not been found 
in the bile of any other animal. This principle has been recently 
found to contain a large proportion of sulphur.f 

The remaining organised substances exist in bile in very small 
quantity, and are too ill-defined to enable us to form any definite 
notion of their properties; that is to say, whether they are neces¬ 
sary or accidental ingredients in its composition. They probably 
depend on, or at least are liable to be much modified by, the food 

* The following the composition of the colouring matter of bile accord¬ 
ing to Scherer. One hundred parts contain 6‘704 hydrogen, 67'409 carbon, 
18*185 oxygen, and 6*704 azote. I analysed cholesterine a great many years 
ago, and found it to contain upwards of 80 per cent, carbon. According to 
Chevreul its exact com^sition is 11*880 hydrogen, 85*095 carbon, and 3*025 
oxygen. Dried hiunan bUe as a whole, according to Dr. Kemp, contains 
about 69 per'cent of carbon. Letter to Liebig, p. 37. 

t According to Redtenbacher, one hundred parts of Taurin contain 11*25 
^hydrogen, 39,*28 carbon, 38*04 oxygen, 6-73 azote,and 25*70 sulphur. 
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of the animal. They are said to contain azote; and one of them 
seems to be nearly allied to the ill-defined principle formerly 
tenned osmazome, found in all animal fluids; on this we shall 
presently make a few remarks. 

Mucus is a constant ingredient in bile in a greater or less de¬ 
gree, and is derived from the mucous membrane of Ihe gall¬ 
bladder, &c. 

Of the salts of the hHe .—These may be classed under the 
heads of«organised and inorganised. The organised, consisting 
of acids of animal origin, chiefly united to soda, are the marga- 
rate, oleate, cholate, and lactate ? of soda ; of these, the first 
three acids are |)robably intimo|ely connected with the cheleste- 
rine and resinous principles of the bile. The other salt's are of 
mineral origin, and are such as'are usually found in all excreted 
fluids. They will be considered more minutely when we speak 
of the urine. The phosphate of Ifine was obtained by incinerat¬ 
ing the bile. c 

Berzelius takes a totally different view of the composition of 
the bile from that above given. He denies that bile contains any 
resinous principle, and regards the resin, yellow matter, and pi- 
cromel, of Thenard, as constituting one substance, to which he 
applies the name of biliary matter.* This biliary matter is, 
according to him precipitable by acids. When sulphuric acid 
is used, and heat applied, a green matter is obtained, consisting of 
a compound of biliary matter and sulphuric acid, and which some¬ 
what resembles resin. The acid may be separated by the car¬ 
bonate of barytes, and the biliary matter thus obtained becomes 
soluble in water, to which it imparts its own colour and bitterness. 
The biliary matter, according to Berzelius, contadns no azote. He 
states that one hundred ports of bile contain. 


Water . . . . . . 90‘7’4 

Biliary matter ..... 8*00 

Mucus of the gall-bladder 4 . . . ‘30 

Alkalies and salts common to all animal fluids . *9S 


100*00 


Med. Chirurg. Trans, vol. iii. 
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A differenl and still more simple view of the constitution of 
bile has been lately advanced by M. Demar 9 ay.* Indeed, this 
chemist seems to have gone far towards establishing the original 
idea of Cachet, viz. that bile may bo considered as a kind of 
soap. Demar 9 ay has attempted to show that the essential con- 
stituents of bile are soda and an oily acid, to which he has given 
the name of choleic. His dire<;tions for obtaining the choleic acid 
are the following: 

Evaporate ox hile to dryness over a steam-bath, and d^est the 
dry residue in alcohol. The cholcato of soda will ho dissolved, 
while the mucus, &c., are left behind. Distil off the alcohol by 
a steam-bath, and dissolve the residue in water. To the aqueous 
solution iudd as much sulphuric acid as will exactly neutralise all 
the soda in the solution ; digest fos two days in a moderate Jieat, 
agitating frequently, i' Then evaporate to dryness over a water- 
bath, and again digest the residue in alcohol. The choleic acid 
is dissolved, while sulphate of soda remains behind. Finally, 
distil off the alcohol, substitute water, and evaporate to dryness 
over the water-bath. 

Choleic acid thus obtained is a spongy, pulverulent matter, 
wliich rapidly absorbs moisture from the atmosphere. Its taste is 
very bitter, with an impression of sweetness. Its powder irritates 
the nostrils and throat. It is insoluble in other; but very soluble 
in alcohol, and moderately soluble in water. 

The choleic acid is supposed to include all the orgurtic consti¬ 
tuents of the bile. Wlien boiled for some time with an excess ol 
muriatic acid, the choleic acid is converted into a new acid, the 
choloidic acid, which contains all the carbon and hydrogen ol 
the bile, except those portions which have been separated in the 
form of taurin (Biliary asparagine of Ticdcmann and Gmelin) 
and ammonia. When boiled with a fixed alkali, the choleic acid 
is converted into a still different acid, termed the cholic acid, (al¬ 
together different from tlie- acid so named by Tiedemann and 
Gmelin,) which consists of the flements of choleic acid, minus 
those of carbonate of ammonia. 

According to this view, bile is a compound of choleic acid and 

* Ann. de Chemie et de Phys. Ixvii. ITT. 1838. 

+ The choleic acid may be also united with the oxide of lead by the action 
of the sub-acBtate of lead, aided by ammonia. 

I, l. 
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soda; yet it cannot be considered by any means as a choleate of 
soda, which, unlike bile, is decomposed by the weakest acids; still 
with Liebig, I cannot help thinking that the views of Demar 9 ay 
in general are correct, though it must be admitted that at present 
they are imperfect.* 

A strong argument in favour of this opinion of the nnity of bile 
is, the analogy it oflFers with lithic acid to be presently considered. 
The lithic acid, like bile, includes compounds having reference to 
different,^radicals. And if we consider the lithate of ammonia 
and other organised principles existing in healthy urine to consti¬ 
tute an unity or entire^ principle, like the choleate of soda, or 
entire bile, which is probable; the analogy between bile and lithic 
acid will be s'tUl more striking. " 

The general results of all 4he analyses of the bile, then, as 
already stated, are—that the chief organic ingredients, in their 
properties and composition, partake of the oily character; and— 
that the saline contents of. bile consist principally of soda, which 
exists in some unknown state of combination with the biliary in¬ 
gredients, The other saline ingredients are those found in all 
organic compounds.f 


Of Biliary Concretions. 

In particular states of the system connected with derangements 
of the assimilating processes, and more especially affecting the assi¬ 
milation of the oleaginous principle, certain of the biliary ingre¬ 
dients are either formed in excess, or in some unnatural and de- 
tached condition; so that they concrete together into masses which 
often prove a secondary source of excruciating suffering under the 


* See Liebig’s Animal Chemistry, page 315, et passim, 
t For some criticisms by Berzelius on these conclusions of Demar^ay and 
Liebig, see Rapport Annuel sur les ProgrSs de laChemie, 1845, pp. 337,382. 
Also Ranking’s Abstract of the Medical Sciences, vol. i. p. 338, etseq. where 
some remarks by Platzer are also given. 
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name of gallstones. The following remarks comprise a brief 
description of the principal forms, and composition, of such biliary 
concretions. 

The most frequent form of biliary concretions, consists of cho- 
lesteriue in different states of purity.* Concretions consisting of 
cholcsterine, unless containing an unusually large proportion of 
colouring matters, &c., are ct)mmonly of a yellowish white or 
greenish colour; have a greasy, saponaceous feel, and swim on 
water.f When, broken, they usually present more or iess of a 
crystallised, shining, and lamellated structure; and, on exposure 
to a candle, readily melt and burn with a Ivilliant flame. Biliary 
concretions composed essentially,of cholcsterine* vary from the 
size of af mustard seed, or even loss, to that of* an egg; and they 
generally contain an obvious nticleiis of inspissated bile or %ome 
other matters. The larger specimens usually occupy the gall¬ 
bladder alone; while in other* cases, instead of being collected 
into on| or two masses, the cholesterjno arranges itself around 
innumerable centres, and forms polygonal concretions of all 
sizes and shapes; and the latter, perhaps, is the most frequent 
occurrence. 

Gall-stones consisting of inspissated bile, &o., arc generally of 

* Some of the properties of cliolesterine and the colouring matter of bile 
have been already stated, and we may here further observe, that cholesterinb 
may be distinguished from spermaceti and most of the other oleaginous pro¬ 
ducts resembling it, by its high fusing point, which is 278°; and by its not 
being converted into soap by caustic potash. It is free from taste and odour, 
and insoluble in water; but dissolves readily in boiling alcohol, from which 
it is deposited on cooling, in white pearly crystalline scales. ITic yellow co¬ 
louring matter of bile is insoluble in alcohol, sparingly soluble in water, but 
readily soluble by digestion in a dilute solution of potash. Hence these two 
most frequently associated principles, cholesterine and colouring matter, may 
be separated, either hy alcohol, which dissolves the cholesterine and leaves 
the colouring matter; or vice versd, by a solution of potash, which dissolves 
the colouring matter, and leaves the cholesterine. 

The other forms of biliary concretions may be distinguished in general by 
the properties stated. It may be remarked, however, that they are seldom 
entirely free from the colouring matter of the bile, or even from cholesterifte ; 
and from these circumstances their biliary origin, in general, can be readily 
identified and established. 

■f Cholesterine, however, when quite pure has been recently shown to be 
heavier than water. 
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a dark colour, irregular shape, and free from all crystallised ap¬ 
pearance. They are also heavier than water ; do not melt, and are 
not readily combustible; and when burnt, sometimes leave a con¬ 
siderable quantity of carbonate and phosphate of lime. This spe¬ 
cies of biliary concretion appears to be subject to considerable 
variety in different instances. 

Biliary concretions composed almost entirely of the colouring 
matter of the bile are exceedingly rare in the human subject. I 
have seen three specimens, for the first of which I was indebted 
to Mr. Hutchins. The other two have occurred in my own prac¬ 
tice.* The concretion^ occasionally found in the gall-bladder of 
tfio ox are composed almost entjrely of biliary colouring matter, 
and have, as before ■stated, boon long in use among artMs as a 
pigmfcnt. « 

Lastly, Mr. Taylor has recently described an unique concretion, 
supposed to bo biliary, which he found in the collection of the 
Royal College of Surgeons, consisting essentially of the stearate 
of lime. This concretion “ was externally of a dirty white colour, 
and had the greasy feel of cholesterine calculi; it floated in water, 
and when applied to the tongue left an impression of bitterness. 
It was of an oval figure, slightly flattened, one inch and a half in 
length, rather better than an inch in thickness, and about an inch 
and a quarter in breadth; but, being broken in this direction, its 
exact measurement could not be ascertained. It readily yielded to 
the knife, and the cut surface presented a polished appearance. 
Its structure was lamellar ; being composed of white and reddish 
yellow layers, arranged concentrically, and alternating with each 
other. The layers wore easily separated. At its centre there was 
a small vacuity. When heated before the blowpipe, it readily 
fused, then caught fire, burning with a clear flame, and giving out 
the smell of animal matter, but nothing of a urinous character.” 
For the details of the analysis we must refer to Mr. Taylor’s 
paper.t 

• See page 275. 

t London and Edinburgh Philosophical Magazine, 1840. 
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Section h . 


Of the Functions of the Kidneys; and of the relation of the 
Urine to the Assimilating Processes. Of the Composition of 
the Urine ; and of Urinary Oalculi. 

The urioe like all the other iltoducts formed from the hlood, 
except the bile, is separated from arterial blood. The renal or 
emnlgent arteries are given oif from the aorta in its descent 
through the abdominal region, and «,fter comparatively a vecy 
short course, enter the kidneys. In tlie kidneys, the arteries 
become abruptly divided, and from their minute ramifications on 
the ultimate glandular stmoture of the kidneys, the urine is sepa¬ 
rated from the blood.* The depurated blood returns to the system 
as venous blood, by the emulgent veins ; while the urine separated 
in different parts of the kidney is brought together by an appro¬ 
priate structure very beautifully adapted for the purpose, into 
the common cavity or pelvis of the kidney. From tlie kidney the 
urine passes to the bladder, and after a greater or less delay in 

* This was the old opinion j but Mr. Bowman has recently pubhshed an 
elaborate paper “ On the Structure and Use of the Malpighian Bodies of the 
Kidney,” (Philos. Trans. 1842; also an abstract in the Med. Gazette, vol. 
XXX. p. 831,) in which he has attempted to show, that, like the bile, the urine 
is separated frodt venous blood. His chief conclusions are the following : 

1. That the epithelium lining the tubes is the proper organ, that secretes 
the characteristic products of the urine from the blood ;*and that it does this 
by first assimilating them into its own substance, and afterwards giving them 
up on its free surface. 2. That these proper urinous products require for 
their solution a large quantity of water. 3. That this water is furnished by 
the Malpighian tufts of capillaries, placed at the extremity of the uriniferous 
tubes. 4. That a further use of the Malpighian bodies seems to be that of 
sharing in jugulating the amount of water in the body.” See further remarks, 
p. 185. et seq. 
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this receptacle is discharged from the system, without beiug ap¬ 
plied to any secondary purpose, like the bile. The circumstances 
thus connected with the separation of the urine from the blood 
have given occasion to the opinion that the urine is to be viewed 
as on excretion ; that is, as a noxious fluid, the removal of which 
from the system is necessary to the due performance of the animal 
functions; nor does the accuracy of this opinion seem to admit of 
doubt. 

Though for the reasons already stated, a formal description of 
the anatomical structure of tlie kidneys would be misplaced hero; 
yet the following results of an extensive examination by M. Bayer, 
of the varieties «in the weight and size of the organs in the two 
sexes, and at different ages, &c., are not only interesting, ••but im¬ 
portant as regards some of the anbjects discussed in the preceding 
pages. 

1. That the kidneys of individuals of the same age are never 
e^cactly of the same weighty ? 

2. That immediately after birth, the development of the kid¬ 
neys, though progressive, offers such differences, that in one case 
the weight of a kidney of an infant of seventeen days old, may 
be strikingly less than the kidney of another infant of two days old. 

3. That in infancy, adult age, and in manhood, the same differ¬ 
ences in the weight of the kidney at the same age, are equally 
observable ; so that the determination of atrophy or hypertrophy 
of the kidheys is not possible, unless the difference in the weight 
of the kidneys be very remarkable. 

4. That the weight of the kidneys in women, particularly in old 
age, is less than in men. 

5. That the left kidney generally weighs more than the right, at 
all ages. 

6. That in old age the kidneys are generally as heavy as in the 
prime of life. 

7. That when‘the kidney of an adult or old man, without any 
remarkable alteration of structure, varies much from three ounces, 
{French weight,) it ought to be regarded as h'aving a morbid or 
an anomalous tendency ; that is, a tendency to atrophy or hyper¬ 
trophy, congenital or accidental. 

The size of the kidneys is not always proportional to their 
weight; but generally speaking, the kidneys attain tKeir largest 
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size in adult age. As age advances, they usually become less in 
bulk, but, firmer in consistence; so that, as above mentioned, the 
weight of the kidneys, at this age, does not diminish in propor¬ 
tion to their bulk. 

M. Kayer has found the size of the kidney to vary in males, 
between eighteen and forty-five years of age, from three inches ten 
lines long, one inch one line*wido, and one inch one line in thick¬ 
ness ; to four inches ten lines long, two inches six lines wide, and 
one inch and nine lines in thickness, {French meamre^ On the 
contrary, in males between fifty-five and eighty years of age, the 
variations have been between three inchest six lines long, one inch 
six lines wide, and one inch thick; and four 'inches two lines 
long, t^Rro inches four lines wide, and one inch and five linos thick. 
In females, the variations have been less remarkable.* 

Meckel supposed the weight of the kidney in an adult male to 
lie between three and four oufices ; and its size to bo about four 
inches long, two inches wide, ftnd one inch thick at its internal, 
and somew^hat less than an inch in its external part.t 

The few remarks we have to offer on the functions of the 
kidneys, and the relations of the urinary secretion to the assimi¬ 
lating processes, will more naturally fall to be considered, after we 
have briefly described the sensible and chemical properties of that 
secretion. 

Description and composition of the -Healthy hiinfan 

urine, when recently voided and still warm, is a transparent fluid 
of a light amber colour. At this time, it reddens litmus paper ; 
and its odour is slightly aromatic, and somewhat resembles that of* 
violets ; but the taste is bitter and disagreeable. As it cools, the 
aromatic odour disappears, and gradually gives place to another 
which is peculiar, and well known by the name of urinous. In a 
few days the ijrinous odour is succeeded by another, which has 
been compared to sour milk. At length, this also gives way, and 
is finally succeeded by a fetid alkaline odour. The sensible qua¬ 
lities of the urinq, however, as well as the changes it undergoes, 
are subject, os we have seen, to great variety from many causes; 
such as different articles of food, different diseases, &c. 

* M. Rayer, Traits des Maladies des Reins, vol. i. page 5, et seq. 
t Meckel. J. F., Manuel d’Anatomie, G^n^ral et Descriptive, vol. iii. page 
553. Paris, 1825. 
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The standard quantity of urine voided by a healthy individual 
in a given time, has been variously estimated. Generally speak¬ 
ing, more urine is passed in winter and in cold climates, than in 
summer and in warm climates. Besides mere change of tempe¬ 
rature, however, the quantity is liable to be influenced by many 
other circumstances; so tliat it is perhaps impossible to fix a 
standard universally applicable ; and every individual must, to a 
certain extent, be measured by bis own standard. Haller sup¬ 
posed thecquantity voided in twenty-four hours to be as high as 49 
ounces. Dr. Bostock thinks the estimate of Eye more correct, 
who fixed the standard quantity of 40 ounces. In the second 
edition of this Work, I assunqpd 32 ounces as a fair average, 
taking the wh&le year together. If we allow a little mbre lati¬ 
tude, sand suppose that the quantity varies in this country from 
80 ounces in the summer to 40 ounces in the winter, we shall he 
probably very near the truth, as regards a person in good health, 
and who does not drink njore than the simple wants of nature 
require. 

Like the quantity of urine, the specijic gravity, also, is liable 
to great variety, and has in consequence been variously estimated. 
In the earlier editions of this work, the specific gravity of healthy 
urine was stated to be between I'OlO and 1*016. This estimate 
has been considered too low, and it is undoubtedly lower than the 
s|)ecifio gravity in many instances; particularly in the over-fed 
and dyspeptic inhabitants of large towns. The late Dr. James 
Crawford Gregory found the mean specific gravity of the urine in 
fifty apparently healthy individuals in Edinburgh, during the 
months of September, October, and November, at two o’clock in 
the day, to be 1022*46.* This is probably a little too highland, 
after long and repeated attention to the subject, I am of opinion 
that the standard specific gravity of a healthy per|on in the prime 
of life, during the whole year in this country, scarcely reaches 
1*020. If therefore, we estimate the average specific gravity to 
range from 1*016 in the winter to 1*025 in the summer, we 
shall be probably very near the truth as regards the generality 
of well-fed individuals, who are ordinarily reputed to be in good 
health. 

* Edinburgh MedicalJournal, Nos. 109 and 110. 
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The urine is one of the most heterogeneous fluids known ; as 
the following elaborate analysis made by Berzelius more than 
thirty years ago will show.* According to tltis eminent chemist 
—one thousand parts of healthy urine consist of 


Qnaiitity of urine . 
Specific gravity 

Qeneral Composition 


f W'oter 
\ Suild matters 


Water .... 

1 Urea .... 
Llthlc acid . , . 

Organic matters f Lactic acid . I 

iiaoparable .< Tractate ammonia . 
from each other tCoiouring matters, dto. 
Mucus of the bladder 

Sulphate potash 
soda 


.g 


•S< 

JS 

I 


Alkaline and 
Eartliy Salts. 


Bilox 




ehosphate soda 

' - . soda • 

‘Muriate soda. 

— — ammonia 

Phosphates, lime, and magilbsia; 
lime 


}• 


trace fluatc^ 


17-14'^ 

0-32 J 

.371 

.3-|0' 

S‘{l* 

l-6fi 

4 4fi 

1-ao 

i-on 

0-3^ 


1000-00 

ffBS'OO 

0700 


oa-rtto 

30-10 

1-00 


17-40 


10-44 


1000-00 


The most recent and complete examinations of the urine arc 
those of MM. Lecanut and A. Becquerel.J The following taj^le 
contains a summary of M. Becquorel’s results, which \j[e shall give 
in the first place, and afterwards compare with the results of Ber¬ 
zelius, M. Lecanu, and others. Since the last edition of this 
work was published, three additional principles—the hippuric acid,' 
kreatine and kreatinine, have been added to the ingredients of 
healthy urine by Liebig. These and perhaps several otlier mat¬ 
ters were formerly confounded together under the general name of 
osmazome. 


* Med. Chirurg, TJrans. vol. iii. The arrangement of the table has been 
somewhat altered, to render it the more easily comparable with M. BecquerePe 
table on the next page. 

Journal de Pharmacie, xxv. 681, etseq. 

J Semieiotique des Urines. Paris, 1841. 
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TABLE.* 


Representinfjr in English weights and measures the mean normal Quantity, 
Specific Gravity, and Composition of the Urine in the different Sexes, as 
deduced from eight analyses, (four in each sex,) by M. Alfred Becquerel. 
Semeiotique des Urines, p. 7. 


Quantity, Spociflc Gravity, and Compositioni 
oi the litino. 


UrSioinl 

24houra.| 


Quantity of nrino 
Specittc gravity of urine 

f Water 


General composition {8;i^‘J"^ttors g”.' 


Male. 


ConipO' 
sition af| 
1000 
parts 


Urine ini 
124 hours.! 


44 a. oz.| lOOO OOUl 
1018 «: 

18U4U« OOS-BlSl 
600-0 3M8Si 


Its a. oz. 

1015-12 

20042-8 

52«0 


Fomale. 


General Moan. 


Compo- 
Isition off 
1000 
parts. 


Urine in 
24 hours 


1000-00(146 a. oz . 

1017-01: 
10706.21 
S08-W 


079 0521 
24-048I 


Compo- 
[sltion of 
lOUO 
parts. 


100-0000 

07i-ai5 

28-066 


Urea 



Lithic acid 

* 

, , 

Organic 

' Lactic acid 

• \ 

matters in- 

Lactate luuroonia 

J set>arabio ■ 

Colouring matters 

"1 from 

Extractive matters 

each other. 

Muriate ammonia 

Fixed Salts 
indec'om. 
posahieata' 
red heat. 

Chlorides 
Phosphates 
Sulpltates . 

Lime ( 

Soda 1 

Potash [■ 

Magnosis ) 


16049-6 

2ro-7 

7-6 


18M 


150-51 


10550-5| 


068-815 

1.8-638 

0-801 


9-2611 


20({42-8 

240-4 

8-6 


149-0 


075-0521 
10 .-i® J 
0-40(3 


s-oa-l 


7.605| 130-(H 6-149 


10796-2 

265-51 

8-1 


](!5-0 


a 140-3 


071-0.35 

12-102 

0-308 


8-(i47 


66-018 


1000-000 


21170'H 


1000-0001 20365-1 


1000-000 


Composition of the entire quantity of axed salts voided in 24 hours ; and in 
1000 parts of urine. 


a Fixed Salts voided in 24 hours. 6 Fixed Salts in 1000 parts 


Chlorine . . 


10-17 

Chlorine 


■502 

Sulphuric acid 


17-.33 

Bnlpburic acid 

* 

-855 

Phosphoric acid 


6-44 

Phosphoric acid 

, 

•317 

Potash 

* 

20-36 

Potaidi 


1-300 

Soda 1 



Seda -t 



Ltmo j. 


T9-B7 

Lime t 

, 

3-044 

Magnesia } 



Magnesia! 





140.27 



6-018 


Quantity, S'pecijic Gravity, and General Composition of the 
Urine .—We do not know the kind or specific gravity of the 


• 16'434grs.lVoy == 1 gramme j 437 5 grs. Troy = I fl. oz;’* I have 
omitted the fractions of the fi. oz. as of no importfmee to the general state¬ 
ment. 
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urine analysed by Berzelius. In these respects, therefore, his 
results are not comparable with those of M. Becquerel. He 
informs us, indeed, that the specimen became turbid on cooling ,- 
and from this we may fairly infer that the specific gravity and 
quantity of solid ingredients present surpassed tlie average—an 
inference fully established by the analyses of MM. Lecanu and 
Becquerel. • 

The urine fiaay be practically considered as of two kinds ; the 
urine of the morning {urina sanguinis) and the uritie of the 
evening {tirina chyli, or of assimilation ;) and other things being 
equal, the specific grjivity of the urine of assimilation, or that 
voided in the evening, after dinner, considcrably^excoods the spe¬ 
cific gravity of the urina sanguinis, or of tJiat vbided on first 
rising in the morning. To obviate this and similar anomalies, 
M. Becquerel collected the whole quantity of the urine voided in 
twenty-four hours; and it should bo borne in mind that the spe¬ 
cific ^avities and quantities stated by,him have always reference 
to this admixture of the whole quantity of urine voided in the 
period mentioned. 

The following table shows the quantity of dry ingredients con¬ 
tained in 1000 parts of average or mixed urine, at the different 
specific gravities mentioned. This table which was constructed, as 
far as sp. gr. 1082, by M. Becquerel, has been recently extended 
by Dr. Golding Bird to sp. gr. 1040 ;* and finally by myself to 
1056. 

* The calculation and extension are very simple. M. Becquerel ascer¬ 
tained, by careful experiments, that the quantity of dry solid matters in 1000 
parts corresponding to each degree of the hydrometer was equal to I’65 
parts. Hence we have only to multiply this number by the number of the 
degrees required, and we obtain the quantity of solid matters corresiionding 
to this degree; the, complement to which of course represents the quantity 
of water. It may be observed that the quantities here given are supposed 
to represent the solid matters in an absolutely dry state. , Hence they differ 
from those formerly given, (page 26,) which were obtained by evaporating 
diabetic urine on a water bath till it ceased to lose weight. In this state the 
residue stiU contains water, which cannot be entirely separated without de¬ 
stroying the sugar, &c. The numbers formerly given, therefore, may per¬ 
haps be still considered as the most applicable to diabetic cases. Semeiotique 
des Urines, p. If. Medical Gazette, xxxi. p. 681. 
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On comparing the results of 
Berzelius with those of M. Bec- 
querel, a striking difference will be 
observed. According to M. Bec- 
querel, 1000 parts of urine of the 
standard mean specific gravity of 
10J7’3l, contain 28 066 parts of 
solid matters ; whereas, according 
to Berzelius, 1000 parts of the 
urine he examined contained no 
less than sixty-seven parts — a 
quantity, according to Beoque- 
rel’s table, coiTespopding to urine 
of specific gravity 1041. N,ow 
as 1041 is universally admitted to 
far exceed the standard spccifici 
gravity of healthy urine, making 
every allowance for difierence of 
exsiccation, &e., we cannot help 
suspecting that error exists some¬ 
where; in other words, we arc 
driven to the conclusion, that 
though Berzelius’ table may bo 
supposed to represent pretty nearly 
the relative proportions of the dif¬ 


Sp. gr. 

Water 
in 1000 
parts. 

Solids 
in 1000 
parts. 

1000 

1000- 

0-0 

1001 

998-35 

1-65 

1002 

996-7 

3-3 

1004 

993-4 

6-6 

1006 

990-1 

9-9 

1008 

986-8 

13‘2 

1010 

98^-6 

16-5 

1012 

980-2 

19-8 

1014 

976-9 

23-1 

1016 

973-6 

26-4 

1018 

970-3 

29*7 

1020 

967-0 

33-0 

1022 

963-7 

36-3 

1024 

960-4 

. 39-6 

1026 

957-1 

42-9 

1028 

953-8 

46-2 

1030 

980-5 

49-5 . 

1032 

947-2 

52-8 

1034 

943-9 

66-1 

1036 

940-6 

59-4 

1038 

937-3 

62-7 

1040 

934-0 

66-0 

1042 

930-7 

69-3 

1044 

927-4 

72-6 

1046 

924-1 

75-9 

1048 

9208 

79*2 

1050 

917-5 

82-5 

1052 

914-2 

85-8 

1054 

910-9 

89*1 

1056 

907*6 

92-4 


ferent ingredients in the urine to one another, yet that it is not to 
be depended on in other respects. On the other hand, from the 
apparent care with which M. Bocquerel’s experiments were made 
and repeated; as well as from their general coincidence with 
other recent observations,^ including my own, 1 have no 
hesitation in admitting their general accuracy. His tables, 
therefore, when corrected as below, may be probably considered 


The application of this table is easy. The imperial pint contains 87.50 grs. 
of distilled water at the temperature of 62°. Suppose two pints of urine of 
sp. gr. 1020 passed in twenty-four hours, one thousand grains of this urine 
will contain by the table 33 grs. of solid matters. Hence 17500 grs., or two 
pints, will contain 677'5 grs., which is the quantity of solid matters passed in 
the time mentioned. 
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as presenting approximate results sufficiently near for practical 
purposes. 


TABLE 

Of the average Normal Qaantit}r,»Specific Gravity, and Composition of the 
Urine in this Country, as deduced from M. Becquerel’s data. 


(Quantity, Specific Qravity, and Composition of the TTrino. 


Quantity ^ ludne 
Specific BTOvity 


SoUd 


■Water 


matters 


Urine In 
34 hours. 


Composi¬ 
tion of 
I non {larts. 


ns ft. ns. 

enso 
14807 grs. 
Sn.l 


1000 

967 

*03 


%. •s 


Water . 

Urea 

Uthlc acid 

Organic matters 
inseparable from 
each other. 


Fixed Saits indc- 
cora|>osible at a ■ 
red heat. 


f fiactic acid 
Lnct;i.tu ammonia 
Colouring matters 
Extractive matters 
[ Muriate ammonia 

rChlorides fa'!!’” 
Ismpluvtos 


14807 grs. 
2-i0'«03| 
7-190 


146-407 


tl 134-641 


15313-000 


907- 

14-330 

-4<I0 


10107 


i>n-i:ii> 


KKIO 0<W 


Composition of the entire quantity of Fixed Salts voided in 34 hours; find in 
lono parts of Urine. 


a Fixed Salts voided in .*14 hours. 


Chlorino . 

• 

9-04 

Sulphuric acid 


J.5-39 

Phosphoric acid 

• 

. 3 73 

Potash 

Soda "4 

• 

. 33-40 

liimo V 

« 

70-99 

Magnesia 1 


I34'54 


h Fixed Salts in 1000 parts. 


Chlorino . 

, 

-.591 

Sulphuric acid 


1-006 

Phosphoric acid 

. 

-37;» 

Potash 

• 

1-639 

Soda *4 



4 #*ime }• 


4-638 

^Tagnesia ) 





8-137 


The corrections alluded to in the preceding paragraph relate to 
the mean quantity*and specific gravity of the urine passed in 
twenty-four hours, and scarcely affect the relations among the in¬ 
gredients. M. Becquerel estimates the mean quantity and specific 
gravity of the urine passed in twenty-four hours at about 46 oz* 
of specific gravity 1017*01. Now these estimates, though I have 
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lifede doubt of their accuracy with respect to France, are certainly 
inapplicable to this country, and the estimates given in a preced¬ 
ing page, (viz. forty ounces of sp. gr. 1*015 in the winter, to 
thirty ounces of sp. gr. 1*025 in the summer,) are nearer to the 
truth. If, therefore, we take 35 oz. of specific gravity 1*020 (the 
means of these numbers) as our standard, and employ M. Bec- 
querel’s data as the basis of our calodlations, we obtain the ave¬ 
rage healthy quantity, density, and composition of the urine ap¬ 
plicable tp this country, as given in the preceding table.* 

We shall now take a brief survey of the constituents of healthy 
urine; and, after pointing out the leading qualities, proceed to 
show the most »rcmarknble variations in quantity, to which the 
different ingredientSf.are liable. 

Of the f/eneml relation of water and of the solid constituents 
of the urine. fVater, as we have stated, forms the base of the 
blood and urine, as well as of all animal fluids. When the quan¬ 
tity, however, is raised above or depressed below a certain standard, 
water becomes a source of disease ; especially in tljo urine. Thus 
there is sometimes a simple increase of the watery portion of the 
urine, while the other principles remain the same, or become 
much diminished; as in hysteria, and in various nervous affec¬ 
tions. Sometimes, the increased flow of urine is accompanied 
by an increased proportion of a natural ingredient, as of urea; or 
of unnatural ingredients, ns of albumen or sugar. On the other 
hand, the •proportion of water in tire urine is not unfrequently 
very much diminished below the natural standard, as in the 
various forms of urinary suppression. Sometimes, when the 
cause of this suppression is mechanical, the urine is simply dimi¬ 
nished in quantity, whilst its composition and other qualities 
remain the same; at other^times, the suppression is connected 
with deranged action of the kidneys ; and in these cases, wliile the 
proportion of water is diminished, the proportions of the other 
ingredients are relatively increased, as happens in various forms of 
gravel and calculus. 

In a perfectly healthy condition of the system, the quantity and 
specific gravity of the urine may be considered ns compensating 

* I am happy to see that the statements here made have been approved of 
in general by Dr. Golding Bird. See Medical Gazette, vol, xxxi«p. 681. 
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each other. That is, any diminution or increase in the quantity 
of urine, arising from change of temperature, &c., is in health 
compensated for by its higlior or lower specific gravity; so that 
the quantity of solid matters secreted froln the system in a given 
time is always nearly the same. If, therefore, we know the 
quantity and specific gravity of the urine in instances similar to 
those mentioned in the preceding paragraph, we can form a 
tolerable estimate of the kind, as well as of the degree, of the 
derangement. In general when the quantity of urine and its 
specific gravity are both at the same time far below the healthy 
standard, the proportion of solid matters o'jfcroted from the system 
must be small likewise ; and wbsthor the doficidney arises from 
imperfedt assimilation, or from local disease (ff the Iddnoys, such 
deficiency, when considerable, is •incompatible with life. On the 
other hand, when the quantity of urine is very large, and its 
specific gravity far above the* healthy standard, as in diabetes, 
the drainage from the system must be* enormous, and the conso 
quences equallji serious. 

7\ccording to the preceding table of M. Bocqucrel, the mean 
average quantity of urine passed by men is less than by women 
in a given time, as in twenty-four hours ; while the specific 
gravity is greater. That is. 

Men pass in twenty-four hours 44 "7 fl. ox. of urine, sp. ffr. 1018‘9 


Women ditto 43’4 ditto I(Jl5’l2 

Means 405. 1017*01 


I cannot decidedly confirm nor deny those statements ; but I be¬ 
lieve that cteteris parihus, the specific gravity of female urine is 
rather less than that of males; tlffeugh I am not prepared to 
admit that on the whole women secrete more urine than men. 
As formerly stated also, I consider that M. Jlccquorel’s ave¬ 
rage quantities materially exceed the average quantities passed by 
healthy individuals an this country. 

M. Lecanu concludes from his experiments that the urine of 
young men is greater in quantity and higher in specific gravity, 
than that of old men or infants. The quantity of urine passed 
by infants) as well as its specific gravity, are subject to all the 
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varieties of the same data in adults. The quantity of urine passed 
by a healthy child under twelve months old has varied from 12 oz. 
to 25 oz, in twenty-four hours, while the specific gravity has 
ranged inversely from 1022 to 1012 or less; and probably the 
averages lie between these extremes.* Generally speaking, as 
already stated, the specific gravity of the morning urine is less 
than that of the evening; the difference varying from five to ten, 
or even more degrees. The greatest quantity of urine is usually 
passed ii^, the morning after breakfast; a circumstance probably 
connected in some degree with the fluid nature of that meal in 
this country. 

M. Becquerelihas fixed the physiological limits of the quantity 
of urine passed in twenty-four hours by the same individual be- 
twoerj, 53 fl. oz. and 28. oz. , M. Lecanu found the quantity 
passed in this interval by thirteen individuals (eight men, foqr 
women, and a boy eight years old), to vary from 138 fl. "oz. to 
1 8| fl. oz. The quantity passed by four young men, between 
twenty and forty years of age, vai’icd from 68 fl. oz. to 26 fl. oz* 
in twenty-four hours. These facts are mentioned To illustrate the 
varieties in quantity to which healthy urine is liable in the same 
and in different individuals; rather than as denoting the actual 
quantities passed by individuals in this country. 

In different diseases, as has been abundantly shown in 
the preceding pages, the quantity and specific gravity of the 
urine arc <• liable to very great variations. We cannot enter 
into details, but shall briefly observe that besides the diseases 
already mentioned, the quantity of urine, ccetcrisparibus, is much 
decreased, and its specific gravity at the same time much aug¬ 
mented by fever in general; by severe functional disorders ; by 
copious evacuations through other channels, as the skin, bowels 
&c.; by diseases of the heart, when advanced and embarrassing the 
functions of that organ; and by diseases of the liver. Within the 
limits of hcalth„4is already stated, the augmentation of the specific 
gravity of the urine compensates for its diminished jfuantity, so 
that the portion of solid matters passed in thb urine is little in¬ 
fluenced by the change. But in most of the diseases ahove-men- 

* The impossibility of collecting all the urine passed by young children, 
it must be confessed, throws some doubt on these subjects. 
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tiuned the case is probably diftcrent; and though the spedific gra¬ 
vity be much augmented, and the quantity of solid matters evacu¬ 
ated from the system be considerable, yet the proportion generally 
falls short of that of health ; and the unnatural matters thus 
retained in the system add to the disorder. 

The quantity of urine is of course liable to be increased, and 
its speeifio gravity in genen*! diminisl>ed, by the free use of 
diluents; but the same takes place by cutaneous absorption ;* also 
by various mental emotions ; as fear; hysteric cxcitcmant; and 
other cireumstances of a temporary character. When the increasecF' 
flow of urine is permanent, cutaneous a]^sorption is generally 
active; and whether the increased.,flow of urine bo kept up be¬ 
yond a eftrtain point, by this cause, or by the t«*o free’use of fluids, 
the constitution is on the whole'robbed of much solid nantter 
es«8ntial to its healthy condition ; for it is a well-established and 
most important fact, that in all histances in which the quantity of 
urine permanently exceeds the healt% standard, the quantity 
of solid matter yhich escapes from the system is augmented like¬ 
wise. 

Urea was long considered to be peculiar to the urine; but 
recent observations have shown that the kidney is not necessary 
to its existence; and that it is formed from the constituents of 
the blood, without the agency of that organ. The colour and 
other sensible qualities of the urine were formerly also ascribed to * 
this principle. But Berzelius observed many years ago, (bat urea 
was colourless; t and in 1817 a paper was published by me, J 
in which it was further shown that this piinciple is not only co¬ 
lourless, but has no remarkable smell nor taste. The following is 
a summary of the properties of urea: 

Urea most commonly assumes the form of a four-sided prism. 
Its crystals are tri^nsparent and colourless, and have a slight, 
pearly lustre. It leaves a sensation of coldness on the tongue, 

like nitre. Its smell is faint and peculiar, It 

is neither sensibly acid nor alkaline. Urea undergoes no appa- 
* See a striking instance, page 106. 

•I View of the Progress and Present State of Animal Chemistry, j>. 101. 
t Med. Chirurg. Trans, viii. p. 629. The sentences quoted are from my 
own paper. 
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rent chSige on exposure to the air; except in very damp wea¬ 
ther, when it slightly deliquesces; but does not seem to be 
decomposed. The specific gravity of its crystals is about 1.36. 
It fuses at 250o into a colourless fluid; and at a higher tempera¬ 
ture is converted into ammonia, cyanate of ammonia, and dry solid 
cyanuric acid. * 

Urea is soluble in its own weight«of cold water; in every pro¬ 
portion in hot water; in 4*5 parts of cold, and in about 2 parts 
of boiling, alcohoL From the boiling alcoholic solution, as it 
cools, the urea separates in the crystallised form. It is very 
sparingly, if at all, soluble in sulphuric ether, or in oil of turpen¬ 
tine, though these fluids are rendered opake by it. Urea unites 
with several Ucids, rbut does not neutralise them. The «most re¬ 
markable of these compounds are the nitrate, the oxalate, the 
lactate, and the lithate ? of urea; f the two first of which rea^l‘y 
crystallise. Alkalies scarcely afieet urea at low temperatures, but, 
when assisted by heat, they rapidly convert it (together with water) 
into the carbonate of ammonia. 

Urea was first analysed by myself, thirty years ago; and 
from its composition I was satisfied that it might be formed 
artificially. I made numerous attempts to form it, but did not 
succeed; and the honour of forming the first organic product 
artficially is due to Wohler. J Urea is supposed to be gene- 
‘ rated during the destructive assimilation of the gelatinous tissues, 
and probably always existe in the blood in a minute quantity. In 

• Turner’s Elements of Chemistry, part III. page 758, edited by J. laebig 
and W. G. Turner; also Liebig’s Organic Chemistry; to which works, and 
10 Professor Graham’s Elements of Chemistry, as containing the most re¬ 
cent experiments of this distinguised chemist, I refer the reader. 

i* The nitrate of urea has been long known. The oxalate of urea was first, 
1 believe, mentioned by myself. The lactate of urea has been recently 
described by MM. Cap and Henry, though I long suspected the existence of 
some such comTOund; but before the nature of lactic acid was fairly de¬ 
termined, considered it as the acetate of urea. I still think that much of the 
urea in healthy urine is loosely associated with other principles; yeti confess 
that I have not been able to completely satisfy myself that the lactic acid is one 
of these principles .; or even that the lactate of urea may be formed artificially. 
The same difiSculty has been experienced by others, 

J See Turner’s Elements of Chemistry, above referred to. I do not know 
where the original paper was published. 
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certain diseases of the kidney, however, urea exists in the blood 
in considerable proportions; a fact established by Dr. Christison,* 
and confirmed by many others. 

The quantity of urea in 1000 parts of urine of average quality 
in this country, as stated in the table deduced from M. Beo- 
querel’s experiments, at page 622 is about fourteen parts and a 
quarter. According to this Estimate, the mean quantity of urea 
voided by a healthy adult individual in twenty-four hours, will be 
227 grains; instead of upward of twice that quantity, a»formerly 
stated by Berzelius. The quantity of urea, however, voided in 
health is liable to considerable variations ;, and M. Becquerel has 
fixed the physiological range between about twSparts per 1000 
on each* side of the mean; that is, between *sio 0 teen and twelve 
parts nearly in 1000. If this esthnate be admitted, the quantity 
o&urea voided by a healthy individual may vary from 255 grs. to 
191 grs. in twenty-four hours, f 

According to M. Lecanu, the quantity of urea voided in a given 
time, as in twenty-four hours, does not difler much from the 
assigned limits in the saine individual; but in different indivi¬ 
duals the quantity is subject to much greater diversity, and in a 
given time, may vary from less than one half to more than double 

* Edinburgh Medical and Surgical Jotimal, 1829. When engaged in 
examining the blood, in the year 1816,1 found urea (or a substance having 
most of it properties) in that fluid j but not crediting the fact, and thinking 
it might be accidental, did not pursue the inquiry; though I made a memo¬ 
randum of the circumstance. I also found, in 1826, a substance very analo¬ 
gous to urea, in blood which bad been sent to me by Dr. Bright, from a 
person who had suffered for three days under suppression of urine. 

f M. Becquerel shows that these estimates nearly coincide with M. Lecanu’s 
when reduced to the same mean, and corrected. M. Lecanu calculates the 
quantity of urea obtained from the nitrate of urea, the composition of which 
he assumed to be urea-|-47 nitric acid; whereas M. Becquerel, following 
M. Regnauit, considers the nitrate of urea to consist ^of 48*938 urea+ 
43*781 nitric acid, -|-7'281 water. When thus corrected and reduced to the 
mean specific gravity ^sumed by M. Becquerel, the quantity of urea in 
1000 parts of urine, according to M. Lecanu, will be 13*074 parts, instead of 
12*102 parts found by M. Becquerel. Prom the number of experiments 
rnailw, the care with which they seem to have been conducted, and particularly 
ftom the near cbincidences thus obtained between two independent observers, 
the results stated are probably near approximations to the truth. 

mm2 
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the mean quantity. Generally speaking, the quantity of urea ex* 
creted by men in the prime of life is greater than by women ; 
and in both sexes the quantity voided at this period is greater than 
in old persons or in infants. When the quantity of urine is in¬ 
creased beyond certain limits, the proportion of urea does not 
necessarily follow the same rate of increase; hence the quantity 
of urea in urine of a given specifio gravity cannot be always pre¬ 
cisely stated. Nevertheless, the important fact has been distinctly 
established by M. Becquorel, that, on tJte whole, when the quantity 
of urine is much increased, either naturally, or by large quanti- 
tities of diluents, the quantity of urea (as well as of the other 
urinary constitirants) is increased likewise. Hence, as before 
stated, a permanently large flow of urine must be attended by an 
extraordinary drainage from the system. 

The proportion of urea in the urine is subject to much variatio# 
from disease. According to M. Eecquerel, an absolute increase 
in the proportion of urea iq a given time is not common. Yet, as 
stated in the preceding paragraph, on the authority of the same 
writer, when the quantity of urine is permanently larger than na¬ 
tural, the quantity of urea voided must likewise exceed the nor¬ 
mal proportion. Moreover, the specific gravity of the urine of 
dyspeptics, particularly after dinner, is often as high as 1030 or 
more; and the proportion of urea, as well as of the other matters, 
ik in such instances much larger than natural.* According to 
M. Becquferel, the absolute quantity of urea voided in a given 
time is liable to be much more frequently diminished than in¬ 
creased in various diseases. Thus in the scanty high coloured, 
and acid urine of fever, rheumatism, erysipelas, hepatic diseases, 
& 0 ., the whole quantity of urea voided in twenty-four hours is, 

• For practical purposes, an excess of urea may be shown by patting a 
little of the urine into a watch-glass, and adding to it*carefully about an 
equal quantity of pure nitric acid, in such a manner that the add sub¬ 
side to the bottom of the glass. The mixture must be kept as cool as pos¬ 
sible; and rf under these circumstances a crystallise^ deposits be formed, an 
excess of urea is invested. The degree of excess may be inferred, near 
enough for practical purposes, by the length of time which elapses before 
crystaflisation takes place; which may be from a few minutes to two or three 
hours. The detection of a deficiency of urea requires a mofe elaborate pro-, 
cess, which will be found detailed in most recent chemical treatises. 
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from the small quantity of urine passed, below the healthy stand* 
ard, though the quantity in a given specimen occasionally exceeds 
the average. 

Again, when the quantity of urine voided in a given time is 
nearly normal, but the secretion is at the same time of a pale 
colour, and of a specific gravity below the healthy standard ; not 
only the absolute quantity ftf urea passed in a given time, but 
the relative quantity in a particular specimen is below the normal 
pro|>ortion. Such urine is voided in most cases of anaimia, as in 
chlorosis, and many chronic affections; particularly if accompanied 
by loss of blood, &c.; and it is in extrepie cases of this kind, 
when at the same time accompnnjed by fever and great constitu¬ 
tional (Msturbanco, that the proportion of urea, both* absolute and 
relative, is found most deficient; «,s for instance, in the last^tagos 
*of granular disease of the kidney, &c. In those cases falling under 
the present class, in which the kidneys are sound, the urine is 
often deep-coloured, very acid, and becomes turbid on cooling; 
though its specific gravity, as well as its quantity, are below the 
healthy standard, and both the absolute and relative proportions 
of urea are very much reduced. 

Lastly, in certain diseases of the urinary organs, urea is passed 
from the system in the form of carbonate of ammonia; or at least 
appears in the urine in that form. 

Lithic acid, and its derivatives, &c.—Lithic, or uric acid as 
some choose to call it, is not found in the blood in pcr^ct health ; 
or if it ever exists in that fluid, in very minute quantities only; 
it has however been recently detected by Dr. Garrod in the 
blood of gouty subjects, combined with soda. This accords 
with what I have elsewhere stated, with respect to the deposi¬ 
tion of gouty chalkstones in diseases of the kidneys.* Lithic 
acid is an invariable ingredient of healthy urine, in which secre¬ 
tion it exists in solution at all ordinary temperatures. In a phy¬ 
siological, and particularly in a pathological poiift of view, lithic 
acid is, perhaps, of more importance than any other principle. I 
shall, therefore, enter rather minutely into its history under the 
two following heads, viz. the mode in which lithic acid exists in 


♦ Seepage 491 of fourth edition; and page 492 of the present. 
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healthy itrine; and the modifications which lithic acid is capable 
of undergoing. 

Of the mode in which lithic acid is held in solution in healthy 
urtne .—^It has been stated, that-fresh human urine ireddens litmus 
paper; and that, in consequence, this secretion has been sup¬ 
posed to contain a free acid. With respect to the nature of this 
presumed acid, Berzelius remarks, “tAs by the laws of chemical 
affinity the acids of the urine will unite with any alkali that may 
be present, and saturate themselves with it in the order of the 
force of their respective affinities ; it must follow, that when*tlie 
quantity of alkali is insufficient to saturate all the acids present, 
the weakest acids must be thoge that will remain uncombined, 
and will give the urine its acid properties. These, thierefore, 
must'be the lactic and the wrio.” * Thus it appears to be the 
opinion of this eminent chemist, that the lithic acid exists in 
solution (at least in part) in a free state ; and such, T believe, 
was formerly the general opinion. This opinion, however, long 
ago seemed to me to be very improbable, for the following rea¬ 
sons : Firat, according^ to the analysis of Berzelius, one thousand 
parts of healthy urine contain, in-solution, one part of lithic 
acid ; but Dr. Henry states, that one part of lithic acid requires 
at 60“ at least 1720 parts of water to dissolve it. How then are 
we to reconcile these two statements, on the supposition that lithic 
a'cid exists in the urine in a free state ? Secondly, the addition 
of any acid, even the carbonic acid, to the urine, as is well known, 
throws down the lithic acid. How is it possible to explain this 
fact, except on the supposition that the new acid combines with 
something retaining the lithic acid in solution ; and that the libe¬ 
rated lithic acid, incapable of remaining in solution, is precipi¬ 
tated in the solid form. Thirdly, there is no instance known, in 
which lithic acid is secreted in a free state. Birds, serpents, &o., 
always secrete it in combinatiou with ammonia; in the gouty 
chalkstone, lithib acid is secreted in combination with soda, &c. 
To suppose, therefore, that the human kidney secretes lithic add 
in a free state, is to suppose an exception to a law which appears 
to be very generaL Lastly, the lithate of ammonia exists in large 
proportions in human urine; for many of the amorphous sedi- 


* Med. Chirurg. Trans, iii. p. 257- 
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ments consist chiefly of that compound. Reflecting on these cir- 
cumstanccsj 1 was induced to make some experiments whicli ap¬ 
peared to confirm the supposition that healthy urine contains no 
uncombined litbic acid. 

Thus with respect to the solubility of lithic acid in water, I 
found that, when pure, about six times more water is required to 
dissolve it than has been stated by Dr. Henry; or at least lO'OOO 
its own weight at 60“ ; a fact which adds much to the improba¬ 
bility of the common opinion.* On the contrary, the Jithate of 
ammonia requires only about 480 times its weight at the same 
temperature ; and if to tho solution apy acid be added, the lithato 
is immediately decomposed, and the lithic acid psecipitated in the 
solid state ; just as happens when the urine ais sintilarly treated. 
Further, the lithate of ammonia in a state of solution reddens 
litmus paper; and what is singular, and scarcely would have 
been expected, tho lithate of ammonia is likewise capable of ex¬ 
isting in the same solution with the sujperphosphate of ammonia; 
which, as is well known, has likewise the property of reddening 
litmus paper. Now, as tho phosphate, or i;ather super-phosphate 
of ammonia exists in healthy urine, this fact, taken in conjunc¬ 
tion with the others, enables us to account very satisfactorily for 
the two important properties in question, viz., the property of 
reddening litmus paper possessed by the urine; and the perma¬ 
nent state of solution in which the lithic acid is held in solution 
in that secretion; both of which properties appear irfexplicable 
on the common opinion. Further, if we evaporate healthy urine 
slowly, (as, for example, under the receiver of an air-pump with ^ 
sulphuric acid,) the lithate of ammonia is deposited on the sides 
of the vessel in abundance, in the form of an amorphous sedi¬ 
ment ; whereas, if the lithic acid existed in the urine in a free 
state, it would be deposited in a pure crystallised form. Lastly, 
the supposition tfiat the lithic acid exists in the urine in the state 
of lithate of ammonia, will enable us to throw censiderable light 
on the phenomena presented by the urine in different diseases, as 
will be shown hereafter. 

* It is difficult &om their peculiar properties to determine the exact solu¬ 
bility of lithic acid and its compounds in water. See note, page 349; also 
note in next'page. 
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Dr. Bence Jones, in a paper lately published, (Med. Ohirurg. 
Trans, vol. xxvii. p. 103.) has discussed the subject of the solubi¬ 
lity of lithic acid and its compound the lithate of ammonia, both 
in water and in the urine. -The following are his chief re¬ 
sults : 

1. That lithic acid is soluble in 8941 ports of water at 69* ; 
thus nearly confirming my experiments. 

2. That there is but one definite compound of lithic acid and 
ammonia^ which crystallises in the form of small needles uniting 
into tufts and crosses; and is soluble in about 1000 parts of water 
at 60°* On this point I would observe, that there is undoubt¬ 
edly one lithate ®f ammonia strongly and definitely marked ; but I 
am not at present prepared to admit that this is the only «ne. If 
it be„ I can only say that it is fapabl% of “playing many parts.” 
Dr. B. J. found, what was indeed well known before, that the 
smallest quantity of most dilute*liquor ammonite, or a small 
quantity of muriate, sulphate, or acetate of ammonia produced a 
deposition in a saturated solution of his lithate of ammonia. This 
fact has been urged by Wctzlar as a proof that lithic acid exists 
in the urine in a free state, and not as lithate of ammonia; but 
does it not rather indicate the existence of more than one com¬ 
pound of ammonia with lithic acid ? 

3. A solution of lithate of ammonia reddens litmus paper after 
tdic paper has been dried. A similar fact has been long known 
regard!ngtn any other salts of ammonia,—a property therefore in 
which the lithate of ammonia only participates in common with 
them. According to my results already stated, the lithate of 
ammonia reddens well-prepared litmus or cabbage paper when in 
solution. 

4. The lithate of ammonia, when dissolved with about an equal 
weight of common salt, acquires a greater degree of solubility in 
water, and a difierence in appearance from pure lithate of ammonia. 
The appearance, is identical with that deposite which can be 
obtained from urine ; and the solubility is more than double the 

t 

* Dr. J. found the solubility vary in different experiments from 1 in 897 
parte of water at 69°, to 1 in 1018 parts of water at 59° ; results affording 
a striking illustration of the effects of the cohesive crystalline attraction 
alluded to in the note, page 349. These results differ materially from mine, 
probably from a different mode of operation. * 
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solubility in distilled water. Pure lithic acid is also rendered 
more soluble in water by the presence of common salt. These 
important facts help to explain the large proportion of lithic acid 
held in solution in tlie urine; while as Ur. J. remarks, an investi¬ 
gation of the effects of the other salts, and I may add of the colouring 
and other organic principles always present in that secretion, may 
help to explain the deposition of the lithate of ammonia in various 
diseases, which in the present state of our knowledge is often 
obscure. 

The following is a contrasted view of the chief results : 

One part of lithic acid remained in solution in 8941 parts of 
pure water at 68°; but in only J199 parts of wter at 64°, when 
common salt was added to the water. 

One part of the litliic acid was found in 2567 parts of urine at 
64°; and in 2899 parts of a solution of lithate of ammonia in dis¬ 
tilled water at 71°, when the Uthate was decomposed—a near coin¬ 
cidence. , 

One part of lithate of ammonia was found in 1000 parts of 
water at 65°, but in only 450 parts of water when common salt 
was added to the solution—; results, as Ur. J. admits, confirming 
the opinion I have advanced, that the lithic acid exists in the urine 
principally in the form of the lithate of ammonia. 

Ur. Golding Bird coincides in this opinion; though h'fe'thinks 
that the recent experiments of Liebig throw farther light on the 
subject, Ur. B.’s conclusions arc, “ Lithic acid, at the moment 
of separation from the blood, comes in contact with the double 
phosphate of soda and ammonia, evolving phosphoric acid, which^ 
thus produces the natural acid reaction of the urine. If the 
whole bulk of the urine be to the lithate of ammonia formed not 
less than about 2701 to l,thc secretion will, at the ordinary tem¬ 
perature of the^air, remain clear; but if the bulk of the fluid be 
less, an amorphous deposite of the lithate will occur. On the 
other hand, if an excess of lithic acid be sepifrated by the kid¬ 
neys, it will act on the phosphate of soda of the double salt, and 
hence on cooling* the urine will deposit a crystalline sediment 
of lithic acid sand, veiry probably mixed with amorphous lithate 
of ammonia ; the latter usually forming a layer above the crystals, 
which always sink to the bottom of the vessel.’* 

* Urinary Deposites, &c., p* 60, Recond edition. 
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The origin assigned to the ammonia in the above opinion is 
different from that I have given ; but 1 do not think the point 
-worth contesting; and shall conclude this subject by observing, that 
most chemists in this country, as well as MM. Donn6 and Bayer 
in France, now admit, I believe, that the lithic acid exists in 
healthy urine in the state of lithate of ammonia. MM. Quevenne 
and Becquerel, however, still deny thh* point, though their reason¬ 
ing on the subject seems to me to be very unsatisfactory. 
On the wJ<ole, I think there cannot be a doubt that the lithic 
acid exists in the urine chiefly in the state of the lithate of 
ammonia ; but as already stated, a great deal yet remains to be 
done before all the phenomena c 9 nnected with the subject can be 
satisfactorily ekplained. •* 

Lastly, 'I may allude to theropinion I have expressed else¬ 
where, and -which I still hold, viz., that like the biliary principles, 
the urinary principles may probably be considered as existing to¬ 
gether as a unity or entire principle, easily separable into others, 
having reference to various simple radicals remotely included in 
its composition; and which tacitly exert their respective influ¬ 
ences (according to the nature of the decomposing substance.) 
in determining the character of the principles into which the entire 
urinary principle is to be separated. 

Of the changes which the lithic acid is capable of undergoing, 
—'The changes which lithic acid is capable of undergoing, and its 
analogies afid relations, have been investigated with great address 
by Liebig and Wohler; and though I by no means subscribe to 
^ all they have said, or think they have completed the inquiry, I 
readily admit that they have made great advances on the subject. 
Many of the observations of these excellent chemists, respecting 
lithic acid, do not concern us at present; at least they cannot yet 
be satisfactorily applied to the explanation of urinary phenomena. 
Those more immediately connected with our subject are the 
following. * 

The phenomena to be first briefly noticed, are those produced 
by the action of nitric acid on lithic acid; and for the sake of 
distinctness, I shall follow Liebig and Wohler. When one part 
of dry lithic acid is added in successiye portions to four parts of 
nitric acid of specific gravity 1*46 to 1*6, it is dissolved with 
effervescence, and the production of heat. The heat s'^hould be 
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obviated, as mucb as possible, by placing the vessel in ice, and by 
adding the lithie acid slowly. Small granular crystals of a strong 
lustre are thus formed, and gradually the whole liquid is converted 
into a sob'd mass. By carefully drying and redissolving these 
crystals, it will be found, that from a warm but not perfectly 
saturated solution of them in water, largo colourless transparent 
crystals containing much combined water will bo obtained ; or 
that if a hot saturated solution be allowed to crystalbso in a warm 
place, crystals of another shape will bo formed. '!^hese last 
crystals, however, differ in no respect from those previously 
obtained, except in being anhydrous; and they constitute the 
substance called Erythric acid b^ their discoverer BrugnatelH. 

When one part of bthio acid is added tg thirty-two parts of 
water, and to the boiling mixture dilute nitric acid is ad(^ed in 
successive portions, tho lithio acid will be dissolved. On evapo¬ 
rating the solution to two-thirds of its bulk and permitting tho 
solution to stand for twenty-four hours, crystals will be deposited ; 
which, on being purified by re-solution, will be found to be nearly 
colourless, or of a slight yellow tint, and of quite a different form 
and character from the erythric acid formed by strong nitric acid 
above mentioned. Thus the erythric acid is very soluble in 
water, has a disagreeable odour, and stains the skin of a purple 
colour. The new crystals, on the contrary, are sparingly soluble 
in cold water. Both the solutions, however, redden litmus, and 
have an acid reaction. The erythric acid is called, 'by Liebigs- 
alloxan; the crystals formed by dilute nitric acid alloxantin, for 
what reason I am unable to assign. The aloxantin, according to 
the same chemist, differs from tho erythric acid by containing one 
more proportion of hydrogen. With respect to these changes, I 
may remark, that I was acquainted with some of them, and parti¬ 
cularly with the different forms of the crystals of erythric acid; 
which I considered to depend on the different proportions of water 
they contained. But I was not aware that two distinct substances 
were generated under these circumstances; both of which were 
necessary to the foftnation of what I termed the purpurate of am¬ 
monia. The observations, however, which I have to offer on these 
and other points connected with the present subject, would be 
quite misplaced here; and I shall reserve what I have to say till 
another opportunity. It remains, therefore, only to make a few 
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remarks on the purpurate of ammonia, (the murexid of Liebig,) 
on account of the influence it has been supposed to exert on the 
colours of urinary deposites. 

The purpurate of ammonia may be formed in a variety of ways 
pointed out by Liebeg, several of which were known to me. 1 
shall only, however, observe that, according to M. Liebig, when 
erytbric acid, alloxantin, and ammfmia, are mixed together in 
solution in proper proportions, and with due precautions, the pur¬ 
purate of,.ammonia is formed directly, without any excess or defi¬ 
ciency. The following are the properties of this remarkable prin¬ 
ciple : ^ 

The purpurat® of ammonia^ crystallises in short four-sided 
prisms, two opposite faces of which reflect a beautiful gnaen me¬ 
tallic ^.ustre. They aro transpaitent, and by transmitted light are of 
a garnet red colour. The purpurate of ammonia is sparingly solu¬ 
ble in cold, but more readily soluble in boiling water, from which 
it is deposited in the crystallised form unchanged. The solution 
does not possess ^cid or alkaline properties. As the name im¬ 
plies, I considered this substance to be a compound of an acid 
(purpuric acid) and ammonia.* Liebig, however, asserts that it 
is a distinct substance, and that the principle I termed purpuric 
acid, (which, he calls murexan,) is not an acid. For a very 
long time I have been aware that it was not the acid, as it exists 
ifi the purpurate of ammonia—a circumstance that first attracted 
iny notice *from observing some remarkable changes it undergoes 
on exposure to air and moisture. For the reasons, however, so 
often stated, I cannot enter further on the subject here, and 
proceed to consider the pathological relations of the purpurate 

of ammonia,—a name which for the present I retain.t 

«• 

* See Philos. Trans. 1818 , page 420 , where I first described this substance. 
Since Liebig’s opinion was published, M. Fritzebe has endeavoured to show, 
that the purpurate of ammonia is really a saline compound. See London 
and Edin. Philos. Mag. vol. xv. 491 , ( 1839 .) 

f Besides the preceding substances formed from lithic acid, M. Liebig has 
described a variety of others, under the following‘extraordiiuury names; 
Alantoin, cyanuric add, cyameUd, (or insoluble cyanuric acid:) AUoxanio acid, 
Mesoxalic acid, Myhomelinie acid, Parabanie acid, Oxalutie acid, TMomric 
add, (containing sulphur,) Uramil, Uramilio add, &c. Some of these 
deserve a brief notice, as they influence the phenomena presented by the 



LITHIC ACID. 


541 


Hie compounds of lithic acid usually denominated lateritious 
and pink sediments were supposed by Proust to constitute a 
peculiar acid which he named the rosacic acid. These well- 
known sediments have been usually found to consist essentially 
of the lithate of ammonia, and sometimes of the lUhates of mda 
and of lime, in small proportions. They owe their colour partly 
to the colouring matter of tiio urine, and partly to some modifi¬ 
cation of the purpurate of ammonia. As this latter point, how¬ 
ever, has been controverted by Berzelius and others, it i^mains to 
make a few remarks on the subject. 

It is, I believe, generally admitted, that the urine occasionally 

urine in many instances. The allantoit* of Liebig is the afan^oic acid of Vau- 
qnelin aiM Buniva. It may be formed artificially, together with urea and 
oxalic acid, by boiling lithic acid with the peroxide of lead in water. Itnccurs 
naturally in the allantoic fluid of the cow. When urea is submitted to hoa t. 
or lithic acid to the destru^ve distillation, the acid principle formerly termed 
pyrouric acid by Scheele, is formed, to which Liebig has given the name of 
cyanuric acid. Besides cyanuric acid, ther<fis also formed, under these cir¬ 
cumstances, urea, cyamelid, (or insoluble cyanuric acid,) also hydrocy¬ 
anic acid, a little carbonate of ammonia, and as a residue, a brown carbona. 
ceous substance, rich in azote, lliese observations are quoted—first, with 
the view of pointing out the relations between urea, lithic acid, and oxalic 
acid, and their compounds, and which doubtless depend on the still remoter 
analogies between the gelatine and albumen from which they are formed ; 
and secondly, for the sake of showing the possibility, as well as tlie probfy- 
bility, that in various diseases, mrea, lithic acid, and oxalic acid may be con¬ 
verted into each other. I consider, howeveri that such conversions, even 
supposing them to exist, are to be viewed as exceptions, rather than the rule ; 
and tiiat urea, lithic acid, and oxalic acid, are usually formed in the inodes 
we have attempted to point out in this volume. Judging from the descrip¬ 
tion given of them, 1 may remark, that 1 was previously acquainted with some 
of the substances above mentioned, as well as others not described by Liebig; 
and that before I subscribe to the accuracy of their analyses, such analyses 
must be better authenticated than they are at present. I must protest also 
against the barbarism of the terms ; particularly as I am by no means satis¬ 
fied that the doctrines on which they are founded, are, satisfactorily esta¬ 
blished. 

I have permitted thip preceding to remain, because I still believe that 
the true nature of the lithic acid and its compounds is not at present 
understood; nor moreover can be understood, till the fundamental relations 
of what are called the atomic weights of hydrogen, carbon, oxygen, and 
azote, are duly taken into account. The same remark applies to most organic 
compounds.* See Bridgewater Treatise. 
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contains nitric arid in some unknown state of combination, and I 
have myself found it in combination with pink and lateritious sedi¬ 
ments.* The effects of nitric acid on litbio acid have been 
already stated; and we have now to make a few remarks on the 
supposed effects of nitric acid with reference to the colouring mat- 
tere of the urine. 

In the former editions of this volume, I remarked that the 
colouring matters of the urine appeared to be of two kinds, 
one havijig a great affinity for the lithate of ammonia and 
litbic acid, and imparting to them their yellow colour; the 
other of a less distinct or well marked character, yet apparently 
closely connected with the preceding in its nature and pro¬ 
perties. I a'iso ri^arked, that these colouring princiiples of 
the urine seemed in some way to be intimately connected 
with the formation of lithic acid; as they were apparently absent 
in those forms of disease in which the lithic acid was also either 
deficient or absent; as in sprous and phosphatio urine, &o. Now, 
in consequence of the assertion of Berzelius and others,t that the 
pink and lateritious sediments of the urine do not owe their red 
colour to the purpurate of ammonia, I have been induced to 
examine a little more closely into the properties and phenomena 
presented by the yellow colouring matters of the urine above 
mentioned ; and have found that nitric acid produces nearly the 
s&me effects, as regards colour, on them, as it does on lithic acid 
Itself; at least on one of the two forms of the colouring principle 
above mentioned, (for 1 still believe that there are two, if not more 
distinct forms or modifications of the yellow colouring principle of 
the urine, intimately related to each other.) These yellow colour¬ 
ing principles I have never been able to isolate so completely as 
to obtain them in a state of purity; but their properties appear to. 
indicate that they are most intimately related to litbic acid on the 
one hand, and to some modified condition of the*Colouring matter 

* Med. Chirg. Trans, iz. p. 481. I have supposed, for the sake of dis> 
tinctness, that the nitric acid is the cause of the development of the red 
colour; but the red colour may probably be developed both £rom lithic acid, 
and from the yellow colouring matter of the urine, by other i^encies acting 
on the same principle of ozygenation, which seemS in some way to be neces¬ 
sary to the change. 

See Medi<»l Gazette, 1#34. 
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of the bile on the other.* Now it is remarkable, as we have 
stated, that the colouring matter of the bile so far resembles litbio 
acid, as to assume a purple tint by the action of nitric acid.f 
The inference therefore is, that the red colour of the urinary sedi¬ 
ments is sometimes partly due to the action of the nitric acid 
on the yellow colouring matters of the urine—in short, that the 
lateritious and pink sediments of the urine partly depend on the 
purpurate of ammonia, or some modification of this compound, and 

• Some of the yellow colouring matters of the urine appear to be so 
intimately connected with the lithic acid, that one is almost induced to 
believe that the two substances gradually run intb each other. This interme* 
diate kind of principle seems either to^possess or to exert peculiar effects on 
the lithi^ acid, so as to apparently render it more soihble in the urine. Has 
the xanthic or lithic oxide, to be presently described, anything to do with the 
matter ? I may point out a further analogy between the yellow colouring 
matter of the urine and that of the Jiile, alluded to in the text, namely, its 
property of acqmring a green tint. Thus the greenish tint often exhibited 
by mulberry calculi, and by the urine duriifg the oxalate of lime diathesis, is 
nothing but another form of the common yellow colouring matter of the 
urine; and such greenish urine will often, like certain modifications of 
yellow urine, immediately acquire a purple tint on the addition of nitric acid. 
On a careful review of the opinions here expressed, while I acknowledge 
their imperfection, I do not see any reason to doubt their conectness as far 
as they go. I have for many years been acquainted with the facts brought 
forward by Berzelius, and more lately enforced by Dr. Golding Bird apd 
others; but as opposed to what I have observed on the subject, during the 
last twenty years, these facts appear to me to have little or no weight; their 
chief defect is that they do not apply to the colouring matters, per se, but to 
those colouring matters in uncertain states of tmion with uncertain mat¬ 
ters. 

Another colouring principle, apparently connected with lithic acid, has 
been found in one instance by Dr. Marcet in a specimen of hlacTi urine, and 
for which, from its properties, the term melanic acid has'been proposed. 
See Med. Chirurg. Trans, xii. 37. Instances of black urine have been fre¬ 
quently alluded to*by authors; and indeed, a condition of the urine which 
would be vulgarly called black, is not very uncommon i) hysteria, as well as 
in other affections. I have often seen the common lithate of ammonia sedi¬ 
ments so deeply tinge^, as to appear to the eye almost black, when viewed in 
an opake vessel. 

i” Sto p, 510. Berzelius supposes the colouring and other indefinite mat¬ 
ters associated with the lactic acid to be the result of the secondary destruc¬ 
tive assinulation; in short, that they constitute the effete d^ris of the 
body. 
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partly on the yellow altered principle of, the urine; that in diffe¬ 
rent instances, and in different diseases^ the two red colouring 
matters thus produced, ore mixe^^ various proportions ,* and 
finally, that the one or the other colburing matter predominates, 
according to the nature of the disease. 

After mentioning my own opinion on the colouring matters of 
the urine, it is right that 1 should meation the opinions now most 
prevalent, viz,, that the colouring matter of the urine “ bears no 
analogy "v^atever with murexid or jmrjntrate of ammonia" and 
that this want of identity is so clearly made out, that Dr, Golding 
Bird, whom I quote, has deemed ‘it unnecessary to adduce the 
evidence brought forward in his first edition on the subject.* 
Dr. B. calls tlfis colouring matter Purpurine, and thinks ^it may 
be pretsipitated from boiling urine by muriatic acid. He describes 
this principle as being readily soluble in weak alcohol, communi¬ 
cating to it a yellowish pink colour, and as being remarkable fur 
the facility with which it unites with the lithate of ammonia.” 
He considers the principle thus obtained identical with the uro- 
erythrine of Simon, and urrhodin of Steller. 

The most promising experiments I have seen on the subject, are 
those of Scherer, quoted by Dr, G. Bird. Scherer supposes the 
colouring matter of the urine to be the “ direct result of the 
destructive assimilation of old blood corpuscles.” This ap¬ 
proximates to my views. Long and close attention to the rela- 
" "cinns between the colouring matter of the blood, of the bile, and 
of lithic acid and its products, have satisfied me that the colouring 
matter of the urine is to be sought for among their relations ; and 
that the opinion I have expressed, or something very like it, will 
be ultimately established. Chemists at last seem to be on the 
“ right scent/.’ and I have no doubt will in time arrive at the truth. 
Before the problem can be solved, however, fundamental principles 
at present overlooked, must be involved. I may‘at a future time 
offer some remarks on the subject; in the mean time, like the 
almanack makers, I must leave it ** to time and the curious to 
construe.” 

The next, and perhaps the most important, form in which 
lithio acid appears in the urine, is that of lithic acid gravel.- 
The reader is referred to the former parts of this volume for 
* See Urinary DepCsitea, aecond edition, page 73, et se^. 
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the [patholb^oal history of this important form of lithic acid 
deposite> and it only remains here, to make a few remarks on the 
cause of the deposition of litl^c acid in the free state. 

We have already stated, that the addition of any acid, even the 
oarbonic acid, to healthy urine, will cause a deposition of the 
lithic acid in the crystallised form—a fact clearly proving that 
healthy urine, though it piJssesses an acid reaction, contains in 
reality no uncombined acid. When, therefore, the lithic acid 
is deposited from the urine in the crystallised fon% the in¬ 
ference must be, that a free acid exists in the urine; and the 
question is, what is the nature of this acid ? The answer, I 
believe, to this question is, tha| in the great* majoHty of in- 
stances ,4 the immediate cause of precipitation of lithic acid 
gravel is the lactic acid. In some instances, the mineral or 
other acids may be the remote cause of the precipitation; that 
is, such acids may, from their stronger affinities for the bases 
present, combine with them and separate the lactic acid, which 
may thus act immediately as the precipitant, as just stated. In 
the greater number of instances of lithic acid gravel, however, the 
acid seems to be actually secreted in excess; either sepa¬ 
rately, which is comparatively rare ; or in a state of combination 
with urea or other matters, which seems to be the rule. Now, as 
urea, and perhaps the other matters, has little or no neutralising 
power, the lactic acid thus associated still exerts its acid power^, 
and by detaching the lithic acid from its natural state of combindT 
tion with ammonia, precipitates it in the form of crystallised 
gravel. This view of the subject leads to the explanation of ano¬ 
ther pathological fact, viz., the frequent presence of sugar in urine 
depositing lithic acid gravel; and vice versa, the frequent appear¬ 
ance of lithic acid gravel in slight forms of diabetic disease. The 
lactate of urea, and the saccharate of urea, are in fact but modifi¬ 
cations of the same substance, and may both be considered as the 
representatives of gelatine; the lactic acid being, fts we have said, 
only a modification of the saccharine principle. Hence, by very 
slight variations in the action of the vital affinities, the acid or the 
sugar may predominate and give occasion to the phenomena in 
question. These remarks are also further interesting, since they 
illustrate certain facts mentioned in other parts of the volume, 
viz., that the appearance of sugar with lithic acid deposites, is an 

N N 
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unfavourable symptom ; \(iiile, on the other hand, the deposition 
of lithio acid gravel and of the lithate of ammonia in diabetic 
urine may be ^onside^d as favourable. In the first of these cases, 
a natural produot, the lactate of urea,* has given way to an unna- 
tmral product, the saccharate of urea; while in the second, the 
unnatural saccharate of urea, has given way . to the natural pro¬ 
ducts, the lactate of urea and the lithffte of ammonia,—^facts show¬ 
ing that both the gelatinous (saccharine) and albuminous matters 
afe at leo^t partly assimilated. 

The lithio acid is undoubtedly of albuminous origin; the lithato 
of ammonia being, as wo havo-'said, very probably the immediate 
principle formed* from the albunjeiu The lithic acid as well as the 
lithato of am*monia( soda, &c., are perfectly white when pure; 
and for the forms which they usiKilly assume in the urine, the reader 
is referred to plate I. Lithio acid may be readily detected in 
all its states of combination by the development of the purpurate 
of ammonia, on the applic«,tion of nitric acid and heat. 

In different diseases the absolute as well as the relative 
proportions of htljic acid are liable, as wo have stated, to con¬ 
siderable variations both in excess and deficiency. Besides 
those mentioned, the following are some of the most remarkable 
facts conneeted with this subject, as observed by M. Becquerel. 

, M. Becquerel has fixed the physiological limits of the propor- 
fion of lithic acid in 1000 parts of healthy urine between '3 and 
■"**6 parts; 'that is, the whole quantity of lithio acid voided by a 
healthy individual in twenty-four hottrs, may vary between 4 J grs. 
and 7f grs.; taking these proportions as our standard, the quan¬ 
tity of lithic acid in the urine will bo generally found * augmented, 
both positively and relatively, under the following circum¬ 
stances. 

First. Fever in general, whether idiopathic, or joroduced by deep- 
seated functional, or organic disease, is generally accompanied by 
an excess of lithic acid in the urine. 

Secondly. In afiiections of the liver and spleen more especially, 
whether acute or chronic, the urine is almost always deep-coloured 
and charged with a great excess of lithic acid. 

As illustrative of the first of these propositions, we may say 
that in a case of acute rheumatic fever, M. Becquerel found the 
proportien of lithic acid in 1000 parts of urine to be upwards of 
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four times the normal quantity, while the absolute quantity passed 
in twenty-four hours was nearly in the same proportion. In a 
case of milk fever in a female, 1000 parts of urine contained 
very nearly seven times the normal quantity of lithic acid : and 
in this case, although the quantity of urine passed in twenty-four 
hours was reduced to one-third, yet tlie quantity of lithic acid 
passed in that period exceedtsd by twice and a half the healthy pro¬ 
portion. 

As illustrative of the influence of hepatic disease, »fec., in in¬ 
creasing the proportion of lithic acid secreted by the kidneys, wo 
may observe that, in a case in which bojtb the liver and heart 
were affected, M. Becquerol fonnjj the proportioif of libliic acid in 
1000 parts of urine to exceed the normal quantity by more than 
four times; and although the qaantity of urine in twenty-four 
hours was reduced to nearly one-fourth of the natural standard, 
yet the whole proportion of litSiic acid passed in twenty-four hours 
considerably exceeded the healthy staudard.' 

In cases of the preceding description, though the quantity of 
urine may not be much increased, yet the specific gravity, and 
consequently the proportion of lithic acid, are liable to be de¬ 
creased by various agencies, such as by active purging, blood¬ 
letting, &c. Hence, after such treatment, the proportion of lithic 
acid sometimes deviates but little from the normal quantity, even 
though, as just stated, the urine remains concentrated, and tlie 
proportion below the natural standard. 

The affections usually connected with a diminished proportion ol 
lithic acid are those of anajmia and debility in general; such,, 
for Instance, as chlorosis, a state of convalescence afte)' a severe 
attack of typhoid fever or other acute disease; also long-con¬ 
tinued bad health, connected with granular disease of the kidney, 
&c. Thus, in a«caso of chlorosis, in which the quantity of urine 
passed deviated little from the standard, M. Bccquerel found 
both the relative as well as absolute proportioh of lithic acid 
diminished to nearly one-fifth. This may, perhaps, be considered 
an extreme instance in a sound state of the kidneys. But in the 
verv last stages of granular disease of the kidneys, the proportion 
of lithic acid appears to be' still less, and sometimes almost to 
disappear.. 

It is remarkable, as we have stated in various parts of tins- 

N N 2 
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volume, that the increase and diminution of the colouring mat¬ 
ters of the urine follow nearly the same laws as the inoreMe and 
diminution of the lithio acid. Urines containing large propor¬ 
tions of lithic acid for instance, are for the most part deep- 
coloured ; and vice versa, urine containing hut little lithic acid, 
as the urine of chlorosis, the last stages of granular disease, &o., 
is as invariably deficient in colourin^inatter. I draw attention to 
this circumstance here, as offering an argument in favour of the 
opinion formerly expressed, viz. that the animal principles con¬ 
tained in the urine exist together as a unity, or entire principle, 
like those of the bile.*, 

The colour or the urine, as already noticed, is affected by many 
substances taken as* food or medicine, as by rhubarb, bSet-root, 
&o. 


* The following table'presents a view of the composition of urea, lithic acid, 
and some of the compounds of lithic acid as now admitted. 
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While this is passing through the press I have seen an abstract of the paper 
read lately before the Med. Chirurg. Society, by Dr. Garrod, " On certain 
Pathological Conditions of the Blood and Urine in Gout, Rheumatism, and 
Bright’s Disease.” His chief conclusions are— , 

1. In Gout the blood always contains lithic acid, which may be crystal¬ 
lised from that flui^ in the form of lithate of soda. 

2. That the lithic acid is diminished or absent in the urine immediately 

preceding the gouty paroxysm. • 

3. That in patients subject to chronic gout, with chalkstone depositee, the 

lithic acid is always present in the blood, and deficient in the urine both abso¬ 
lutely and rdativdy to the other organic matters; and that the chalk-like de¬ 
positee appear to depend on an action in and around the joints, &c., vicarious 
to the lithic acid secreting functions of the kidneys. * 
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SmeU of the urine. —Of the other sensible qualities of the 
urine arising from its constituent principles, we shall only notice 
the peculiar smell of the secretion. This has never been satisfac¬ 
torily explained; but it is probably connected with some indefina¬ 
ble compound, into which sulphur, phosphorus, and azote, largely 
enter. The smell of the urine also, as is well known, is liable to 
be much affected by various articles taken into the stomach, as 
asparagus, turpentine, &c. 

Kreaiine and Kreatinine, two substances said by *Liebig to 
exist in the urine, and not noticed in the preceding analyses; have 
been already alluded to when speaking oftthe blood. 

Kreatine was discovered by Ckevreul in 1830* ip tBe flesh of 
animals, and its properties have been lately* particularly investi¬ 
gated by Liebig, who has found it in the urine. This prihciplo, 
when pure, exists in the form of colourless, transparent and 
lustrous crystals, soluble in 7t'4 parts of cold, but much more 
soluble in boiling water. Soluble alsonn about 9410 parts of alco¬ 
hol. The aqueous solution has a weak hitter taste, followed by a 

4. That the blood in gout sometimes yirids a small amount of urea when 
no albumen is present in the urine. 

5. Healthy human blood yields only a trace of lithic acid; jn the blood of 
the sheep and pigeon none could be detected. 

6. In acute rheumatism only a trace of lithic acid is found, and no urea. • 

7. In Bright’s disease the blood contains variable quantities pf lithic aq^^l.. 
and much urea. The kidneys in this disease are always deficient in the 
power of throwing off urea; and in the last stages, of excreting lithic acid 
also; while in the earlier stages the power of the kidneys to throw off lithic 
is little affected.* 

With respect to these conclusions it may be observed that Berthollet and 
Berzelius long ago observed a deficiency of lithic acid in the urine before an 
attack of gout; and that in the last edition of this work 1 had noticed that 
those subject to goqty chalk-stones usually labour under diseased kidneys, 
which I supposed prevented the due excretion of that substance.t 

In various parts of this work I have spoken of lithic aflid as being charac¬ 
teristic of gout, and the lactic acid of rheumatism. At any rate I agree with 
Dr. G. that lithic acid has little to do with pure rheumatism; though it is 
often present in what is called rheumatic gout. 


a * Lancet, Feb. 26, 1848, p. 231. 

f See page 491 of fourth edition, and page 492 of the present. 
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somewhat acrid sensation in the throat. It is perfectly neutral, 
and readily suffers decomposition by the presence of any organic 
matter. By the action of the strong mineral acids and heat, 
kreatine is converted into 

Kreatinine, a colourless crystalline substance, more soluble 
in cold water than kreatine ; one part of kreatinine being soluble 
in 11*6 parts of water only, and in mheh less of hot water. It is 
also soluble in alcohol; 1000 parts of alcohol at 00% dissolving 
9*8 parts ef kreatinine. Kreatinine is a powerful alkaline base, 
and readily combines with acids, forming with many of them 
crystalline compounds., It expels ammonia from aramoniacal 
salts. Kreatine'and kreatinine *both exist in fresh human urine, 

C- ** 

and were indistinctly indicated by Pettenkofer some years ago. 
Liebig has ascertained that during the putrefaction of the urine 
kreatine disappears, but that kreatinine remains little affected. 
By further treatment kreatinine is converted into another basic 
compound, to which Liebig.bas given the name of Sarcosine. He 
has also extracted from the juice of flesh containing kreatine, &c., 
another acid called Inosinic.* 

Mucus .—The last substance of organic origin usually existing 
in healthy urine, is the mucus, derived from the various urinary 
passages, and poi’ticularly from the bladder. Mucus, from difier- 
ent sources, and as modified by disease, differs very considerably 
in its properties ; and even in its healthy state *and most perfect 
“lorm, it m'ust be considered as a very ill-defined principle; at 
least in a chemical point of view. Generally speaking, mucus is 
insoluble in water; though it possesses the property of absorbing 
a large proportion of that fluid; which renders it transparent, and 
causes it to assume a glairy appearance. Mucus also is imper¬ 
fectly soluble in acetic acid; and is not coagulated by boiling. 
These properties sufficiently distinguish mucus,from albuminous 

* See “ Liebig’S Researches on the Chemistry of Food.” The following, 
according to him, is the composition of kreatine and kreatinine. 
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matters. In diseased states of the bladder, enormous quantities 
of mucus are sometimes separated; and in this case, the proper¬ 
ties of the secretion differ considerably from those of healthy 
mucus ; though I am not aware at present of any chemical tests 
that will give us much assistance in distinguishing the various 
diseased states of mucus from each other. Mucus indeed, in some 
forms of disease, either contains albumen, or resembles the albu¬ 
minous principle in its properties; and in this case, it not only 
becomes more soluble in acetic acid, but exhibits phenomena with 
other tests, more or less analogous to those of albumen. The ap¬ 
pearances presented by mucus in various forms of disease are such 
that they hardly admit of descri^^tion, and can he only learnt by 
experience. Those, however,*who will take tjie paifts to study the 
phenomena presented by mucus under different circumstanqes, by 
means of the microscope, will find the forms assumed by this prin¬ 
ciple of great use in diagnosis. Mixed or associated with the 
mucus in the urine, there may be generally seen portions of the 
Epithelium lining the mucous passages. In certain forms of dis¬ 
ease, this epithelium is not only much increased in its quantity, 
but modified in its appearance, so as also to present various in¬ 
structive phenomena. Some further remarks will be made on 
mucus, when we come to speak of pus. 

The reader is referred to the microscopic phenomena presented 
by mucus and puS for further information on this subject. See 
page 182, et seq. Also plates iii and iii* of this volume. • 

We have next to consider the mineral incidental principles and 
their compounds, found in the urine. 

Chlorine. Muriatic Acid. Muriates .—The muriatic acid 
occurs both in the blood and in the urine, in combination with 
soda and potash, which salts, therefore, appear to pass through the 
kidneys unchanged. In combination with ammonia, muriatic acid 
exists only in ftie urine. The muriatic acid and its compounds 
appeared formerly to be of less importance in a pathological point 
of view, than any other similar principles existing in the urine ; 
but since it has been shown that free muriatic acid exists 
in the stomach in certain conditions of that organ, it has 
been inferred that this acid may occasionally cause the precipita¬ 
tion of lithic acid in the urine. I do not mean to say that the 
muriatic dbid is ever the immediate cause of the precipitation of 



56S 


COMPOSITION OF THE URINE, 
r 

tbe lithic acid. In most instances, it probably acts like the phos¬ 
phoric, sulphuric, and other acids to be presently mentioned, viz., 
by liberating the weaker acids; which are thus enabled to act in 
their turn and separate those having still weaker aJBBnities than 
themselves. Thus, in the present instance, the muriatic acid may 
be supposed to separate the lactic, and the lactic to precipitate the 
lithic acid, &c. « 

The average proportion of chlorine in 1000 parts of urine, ac¬ 
cording to M. Becquerol, is *691 parts ; while a healthy person, 
according to his data, voids about 9‘0 grs. in twenty-four hours. 
In a natural state of the system, the whole of this chlorine, as 
before stated, is p.robabfy in union with alkaline bases. The quan¬ 
tity of chlorine is Ij^able to considefable variations, according to 
the nature of the food, &c. TJius, when salted meats, &o., are 
chiefly used, the proportion of chlorine is greater than in health. 
On the contrary, the urine of those^hiofly subsisting on vegetables 
often contains a diminished proportion. In some instances, in¬ 
deed in all instances in which I formerly made the experiment, I 
found the quantity of muriatic acid exceedingly diminished, and 
sometimes even almost entirely wanting in the urine of persons in 
the last stage of chronic diseases, and at the point of death.* 
Now, though this circumstance might unquestionably bo partly 
referred to the diminished quantity of common salt for some time 
p»3viously taken; there can be no doubt thfft the absence of 
-swfriatic aoid was referable in a much greater degree to the total 
inactivity or annihilation of the functions of tlie assimilating 
organs. 

* Chlorine or muriatic acid may be shown to exist in the urine, 
by the white curdy precipitate, insoluble in nitric acid, occasioned 
by the addition of the nitrate of silver to the urine; after the sul¬ 
phuric and phosphoric acids have been removed by the nitrate of 
barytes or of lead.f 


* M. Becquerel has called this circumstance in question; and it may not 
be of constant or necessary occurrence; though, under the circumsta''ces 
stated, it apprars to be not unfrequent. 

tThe fluoric acid has been said, by Berzelius, to exist in the urine, com- 
luned with lime, in minute quantity; but as far as 1 know, this observation 
has not been verifled by any other chemist. 
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Sulphur. Sulphuric acid. Sulphates. — Sulphur exists in the 
blood in small quantities apparently as an incidental element of 
the albuminous principle. Sulphur appears also to exist in some 
peculiar state of combination in the urine; but by far the ^cutest 
proportion of this principle exists in the urine as sulphuric acid, 
in combination of course, with the alkaline matters present. Sul¬ 
phur was not formerly known to enter into any morbid product of 
urinary origin ; hut it has recently been ascertained to form a 
constituent of the rare concretion termed cystic oxide ,*• to he pro 
sently described. The urine seems to contain sulphur in some 
other form than that of sulphuric acid, i^ which state the greater 
part of the sulphur exists; but *tho exact natufe of l^iis state of 
comhiitation is unknown. The relative quaiftity of sulphuric acid 
in the urine does not appear to vAry so much ns some of the other 
principles; and hence it is probably seldom the remote cause of 
litliic acid deposites. The pr^ence of sulphuric acid in the urine, 
may be shown by its yielding a precipitate insoluble in nitric acid, 
on the addition of the nitrate of barytes. 

The proportion of sulphuric acid in 1000 parts of urine, accord¬ 
ing to M. Bocquerel, is TO06 parts. Hence in twenty-four hours 
on an average, a healthy person voids about 15‘30 grs. As stated 
above, the relative proportion of sulphuric acid in fSie^ urine does 
not appear to he^uhject to much change ; but the absolute quan¬ 
tity is subject to the same variety as the fixed principles in gene¬ 
ral. The chief source of the sulphur and sulphuric acid in the 
urine is probably the albuminous principles, of which sulphur 
is an incidental element. 

Phosphorus. Phosphoric acid. Phosphates. —Phosphorus, 
like sulphur, exists in minute quantity both in the blood and in 
the urine; and hke that substance also, is an incidental element of 
some of the constituent principles of these fluids.* Phosphoric 

* Phosphorus exists in singularly lai^e proportion in the nervous mass, 
which of course is formed from the blood. The exact state, however, in 
which phosphorus exists in the blood, is not known; though its presence in 
that fluid cannot be doubted; unless we suppose the phosphorus to be gene¬ 
ratedduring the secondary formative assimilating processes. My belief, how¬ 
ever, is, that this supposition is unnecessary, and that phosphorus is derived 
ah extemo, and exists as an incidental element in one or more of the ulte¬ 
rior principles elaborated during the secondary formative assimilating pro¬ 
cesses ; which ulterior principles, from the relatively small quantity in which 
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acid was formerly supposed to exist in very small quantity, if at all 
in the blood. But Liebig has attempted to show that it is always 
to be found in that fluid in union with soda; and that on this phos> 
pbate of soda depends the alkalescent reaction of the blood, and its 
power of absorbing carbonic acid, wliich it gives out in the lungs 
during the act of respiration—a function formerly ascribed to the 
carbonate of soda, rhosphorio acid exists in healthy urine, 
according to the best analyses, in somewhat loss proportion than 
sulphuric ocid. In a pathological point of view, phosphorus and 
its compounds particularly claim our attention. I am not 
acquainted with any state of disease distinguished by the positive 
absence of •phosphorus or of its compounds with oxygen ; but an 
apparent excess of this principle, or at least of its acids, ds pre¬ 
sent in certain forms of diseacc. The acids of phosphorus, 
however, only become formidable, when the earthy bases, lime and 
magnesia, are secreted in greatfr abundance than natural; 
which, by combining with tlv? acid, form insoluble salts, and thus 
give occasion to one of the most distressing species of gravel and 
calculus. 

According to M. Bccquercl, 1000 parts of urine contain on an 
average '373 parts of phosphoric acid. Hence a person in health 
passes in twenty-four hours about 5'72 grs. The deviations from 
the mean are probably considerable, particularly in disease ; but 
thfesc limits have not been ascertained. In general, a larger pro- 
pd^lion of phosphates is passed some time after eating, part of 
which excess is doubtless derived from phosphates incidental to 
,the food. The quantity also is liable to be much varied by many 
other causes.* 

In healthy urine, the phosphoric, like the sulphuric acid, ap* 

they are formed, and from the circumstance of their h^ing appropriated 
almost as soon as produced, have hitherto escaped observation. Much yet 
remains to be done with respect to the blood, which can be only successfully 
accomplished by one, who is thoroughly versed in physiology as well as in 
chemistry. •• 

Instances are on record, in which the urine has contained so much phos¬ 
phorus, as to render objects dipped in it luminous in the dark. See Ephem. 
Nat. Cur. Dec. I. Ann. vi. and vii. Obs. 193. Also Ann. de Chimie, Feb, 
1814. 


* Seepage 303, et seq^^. 
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pears to exist principally in union with soda, potash, and ammo¬ 
nia ; and partly with magnesia and lime; and when wo speak of 
these alkaline and earthy bases, we shall make a few further re¬ 
marks on their combination with phosphoric acid. 

Phosphoric acid may he shown to exist in the urine, by its 
yielding, with the nitrate of barytes, a precipitate soluble in nitric 
acid ; and again precipitablS from its state of solution in that acid 
by ammonia, without decomposition. 

Soda. Potash. Ammonia .—The two fixed alkalies, as before 
stated, exist both in the blood and in the urine. In the blood, 
soda appears to occur in combination witli albuminous and other 
matters, and with phosphoric (y:id and muriatic acid* In the 
muscles potash exists in combination according to Liebig with lactic 
acid, the acid being in excess- Soda and potash exist in th« urine 
with the sulphuric, phosphoric, muriatic, and, according to Berze¬ 
lius, the lactic acids. Ammonia exists only in the urine in com¬ 
bination with the muriatic, phosphprio, abd lithic acids. The 
average proportion of potash in 1000 parts of urine, according to 
M. Bocquerel, is 1*,529 parts. Hence a person in health voids 
in twenty-four hours about 23'40 grs. 

I am not aware of any disease connected with a positive defi¬ 
ciency of the alkalies in the urine; but an excess, boUi of the fixed 
and volatile alkalies is often present in that secretion. An 
excess of the fixed alkalies, or at least of their combinations, ’is 
occasionally present in the urine in certain severe organic aflectitJns 
of the bladder, &c., and such an excess of the fixed carbonated 
alkalies is always accompanied by an excess of the carbonate o^ 
ammonia. An excess of the carbonate of ammonia alone is fre¬ 
quently present in the urine; and in both these cases, but parti¬ 
cularly when the fixed alkaline carbonates arc also in excess, the 
urine has an all^alino reaction at the moment it is passed. 'Ihis 
excess of the carbonated alkalies, both fixed and volatile, is often 
connected with an excess of the earthy phosphates, to be 
described in the next paragraph ] but in some severe forms of 
disease, the alkaline carbonates exist alone, or at least without 
any excess of the earthy phosphatic salts. Lho carbonate of 
ammonia in the urine, as already stated, is only another form of 
urea, from which it is produced, either by the action of the fixed 
alkalies, or by other causes. 
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Lime. Magnesia. Sileac .—Lime and magnesia exist both in 
the blood and in the urine ; but in very different states. In the 
blood, they appear to enter, as incidental elements, into the com¬ 
position of the albuminous principles; and therefore cannot be 
obtained without combustion. In the urine, they occur in the 
saline state, chiefly as before observed, in union with the phos¬ 
phoric acid, and, according to Berzelius, with a little f^|ric acid. 
The average proportion of soda, lime, and magneiS|^n 1000 
parts of uipne, is 4'638 parts. Hence in twenty-four hours there 
escape from the system about 70'99 grs. 

I am not acquainted with any disease characterised by a defi¬ 
ciency of earthy Itoatters in the ijrine; but the most distressing 
and dangerous formr of calculous complaints is connect(7d with, 
and kideed immediately aris^ from, their apparent excess; 
namely, the deposition of the earthy phosphates. In this form 
of calculous disease, the earthy bttsos seem to be deposited in 
much greater quantity than usual; a circumstance indicating, as 
we have elsewhere stated, the extraordinary mal-formation or 
destruction of the tissues to which they are incidental. At the 
same time, the quantity of phosphoric acid seems to be relatively 
diminished, a circumstance not depending on a deficiency of 
phosphorus, «which appears, like the earthy bases, to be even 
separated in greater quantity than natural; but on some defect in 
the oxygenating operation of the kidneys, by which that prin¬ 
ciple is permitted to pass through them unchanged. When the 
earthy bases and phosphorus are in excess, urea is commonly at 
^he same time present in the urine in abundance, but in some 
unusual state which renders it exceedingly prone to decomposition ; 
so that eitlier spontaneously, or by the reaction of the alkaline and 
earthy matters present, it is converted into the carbonate of ammo¬ 
nia. The ammonia precipitates the phosphate ofjime, and at the 
same time combines with the phosphate of magnesia, and forms 
the insoluble triplb phosphate. 

Urine containing the phosphates in solutipn, often becomes 
turbid on the application of heat, a circumstance with which I 
was long acquainted, before it was publicly pointed out by Mr. 
Brett.* This phenomenon, before its nature was ascertained, often 

• See Med. Gazette, xvii. p. 793, &c. 
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led to mistakes; the turbidity being ascribed to the presence of 
albumen in the urine. 

The phosphates of lime and magnesia may be shown to exist 
in the urine, by the addition of ammonia. This alkali precipi¬ 
tates the two salts together; and in order to separate them they 
must he removed and redissolvod in dilute nitric acid; from 
which si^tion (provided tlie acid be not in great excess) the 
lime ma^ije precipitated by the addition of oxalate of am¬ 
monia ; and the triple phosphate by the subsequent t^dilion of 
pure ammonia. The same purpose may bo accomplished in other 
modes. 

Silex has been stated to exi^t in the urine, ^nd even to form 
urinary, sediments and concretions, in some instances. I have 
many times had silicious sand land concretions brought »to mo 
as urinary products; which, on minute examination and inquiry, 
I have found to be distinctly cf mineral origin. This for a long 
time made me sceptical on the point;; but Dr. Venables* and Dr. 
Yellowlyt have described concretions containing silex. Berzelius 
supposes that the small quantity of silex which ho found in the 
urine was derived from the water drunk. This earth may be 
detected by its well-known refractory qualities. 

Perhaps it may not be amiss, even at the risk of •some repeti¬ 
tion, to briefly recapitulate the leading points noticed by M. 
Becquerel respecting the proportions of organic matter, (excluding 
lithic acid and urea,) as well as of inorganic compounds present 
in the urine, and the most remarkable deviations to which they 
are liable in disease. 

Under the head of “ Organic matters existing in the urine, 
and incapable of being separated” M. Becquerel includes lactic 
acid, lactate of ammonia, colouring matters, extractive matters, 
and muriate of qmmonia ; the proportions of which, taken toge¬ 
ther, he has estimated in 1000 parts of urine, to bo on the average 
10-167 parts; so that a healthy individual voifls in twenty-four 
hours 146-467 grs. of these substances. The quantity of these 
matters, however, even in health, is liable to considerable varia¬ 
tions ; and M. Becquerel has stated the physiological limits to 

* Quarterly Journal of Science, N. S. 1829. 
t Brande’s Manual of Chemistry, ii. 645. 
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vary between seven and ten parts in 1000 parts of urine and 101 
grs. and 146^^ grs. in twenty-four hours. 

The proportion of these organic matters in 1000- parts of urine, 
is usually much increased in oases, of fever arid iu various dis¬ 
eases connected witih great constitutional disturbance. Thus in a 
case of erysipelas of the face, accompanied by fever, the propor¬ 
tion of these organic matters in 1 OOtf parts of urine was nearly 
double that of the healthy,proportion; while the quantity passed 
in twentjjrfour hours was about one half greater. Frequently, 
however, owing to the great diminution of the quantity of urine, 
though the proportion pf colouring matters in 1000 parts of urine 
far exceeds the »?erage, the abspluto quantity passed in twenty- 
four hours falfs shost of the average. Thus in a case of milk 
fever,f the absolute quantity of the matters passed ih the time 
stated was below the mean, while the proportion in 1000 parts of 
urine was considerably more thnm double the average. In the 
latter and convalescent stages of the abdve.affections, as well as 
in certain chronic diseases, the proportion of organic matters, 
though maintaining its proportion in 1000 parts of urine, is often 
very much diminished on the whole. Thus in a case of chlorosis, 
accompanied by debility, though the quantity of organic matters 
in 1000 parts of urine was about the average proportion, yet the 
whole quantity passed in twenty-four hours was reduced to one 
h'alf only. On the other hand, in some of t^ose cases in which 
tHo quantity of urine is not materially diminished, the pro¬ 
portion of organic matters in 1000 parts of urine, as well as the 
absolute quantity passed in twenty-four hours, are both slightly 
below the average. The greatest ^minutions, however, are 
observed in cases of aneemia and general^ebility, in which the 
quantity of urine is nearly normal, but its specific gravity is far 
below the standard of health. Thus in the uiin^ of an individual 
in a state of convalescence from typhus fever, the proportion in 
1000 parts, as \fell as in twenty-four hours, was about one half 
the average. In this case the spemfic gravity of the urine #18 
only 1008*4, and the quantity nearly normal. On the other 
hand, in a case of polydypsia, in which the specific gravity of the 
mrine was only 1006'8, but its quantity move than double the 
average, the proportion of organic mattess in 1000 parts of urine 
was less than one half, while the whole quantity passecT in 
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twenty-four hours was nearly normal. A fact strikingly illustrat¬ 
ing the influence of an increased quantity of urine. 

M. Becquerel has thrown no new light on the nature of the 
colouring matter of the urine, but he has shown, (what indeed 
was well known before,) that its normal quantity is liable to bo 
ifluoh increased in general in phlogistic affections, and diminished 
in cases of debility and a1i8Bmia. He has also pointed out the 
often-observed fact, that in peculiar states of the colouring matters 
of the urine, the addition of nitric and muriatic acids (pnd occa¬ 
sionally of all acids,) changes the colour to various tints of rod, 
purple, and lilac ; but he has not stated the pathological relations 
of. these changes. I have frequeiqtly foun^ these shangas produced 
by acidp in the urine in the incipient and middle stiges of granu¬ 
lar disease of the kidney; but with the exception perhaps of one 
tint, (difficult to be described,) I do not consider them to be 
characteristic of that affection., 

M. Becquerel regards the lactic acyl as constituting tlie greater 
proportion of the indeterminate organic matters in the urine, and 
consequently as subject to the greatest variations in disease. He 
supposes it to exist in combination with urea, and witli the alka¬ 
line bases of the urine ; but not in a neutralised condition. In 
general, deep coloured, heavy, and acid urine abounding in lithic 
acid and urea, contains the most lactic acid. Whethe# the pale 
coloured, light, an^ very acid urine occurring in certain states of 
-disease, owes, its acidity to lactic acid, M. Becquerel has not b(?{)n 
able to determine. The presence of muriate of ammonia in the 
urine be takes for granted, without giving any experiments on the, 
subject. We have already stated that Liebig calls tliese opinions 
of Becquerel in g n^ ion; and though he does not deny that 
lactic acid exists in diseased urine, he says that it is never found 
in healthy urine. 

Of iJte inorganic principles and their compounds contained in 
the urine .—^The jiroportion of fixed saline mattes in the urine is 
liable to be much varied in different diseases. M. Becquerel has 
fixed the physiological limits of these changes between five and a 
half and eight parts in IQOO parts of urine; and between 84 J grs. 
and 124^ grs. in twi^nty-four hours. The law of variation seems 
to follow nearly the law of variation in the quantity of urea for- 
meriy mentioned; that is, the heavy, deep coloured, and scanty- 
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urine of teveTf&o., oontains in 1000 ports a larger proportion of 
the fixed Salts iihan in health ; while, from the small quantity'of 
urine'passed, the^quautity^ actually secreted in twenty-four houn 
is much less than natural. When the quantity and specific gra¬ 
vity of the urine are normal, the proportion of fixed salts varies 
in :general within the physiological limits; but when the quantity 
of urine is large, even though the specific gravity be below the 
average, the quantity of fixed salts passed in twenty-four hours 
equals, bq^ rarely surpasses, the average. On the whole, there¬ 
fore, in a state of disease, with few exceptions only, the quantity 
of fixed salts passed in the urine scarcely reaches the average of 
health. 


Besides the ingredients mentioned in the preceding pages as 
existing in healthy urine, this excretion in different diseases has 
been found to contain the following additional matters: 


Albumen 
Plbrin 

Red particles 
Nitric acid, and 
Various acids, &c., 
acid. 

Xanthic oxide., 


Of the chyle and blood. 


formed from or accompanying the lithic 


Cystic oxide;^ 

Sugar, oxalic acid, carbonic acid. 
Hippuric acid. Benzoic acid i 
Prussian blue. Cyanourine. Indigo. 
Bile. Cholesterine. 

Secretion of the prostate gland, &c. 
Seminahfluid. 

Pus, and perhaps other matters: * 


On each of these principles we shall proceed to make a few 
remarks. . 

: AlbumeUf Jibrin^ and the red particlee, or heematosine, which 
eonsritute the great bulk of the matters existing in the Iblood,-* are 
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never m©t with in ‘healthy urine. But in various diseases, the 
urine not only contains the serum of the. blood, but the fibrin and 
ied particles likewise pass through th^ kidneys,, or are derived 
from other sources, so as to make their appearance in the urine. 
In certain diseases, the albuminous matters found in the urine 
more nearly approach those belonging to the chyle, than the 
blood, as formerly noticed.** In this case, the urine containa a 
considerable quantity of the oily principles, as well as of the im¬ 
perfectly developed albuminous principles of the chyle. These 
imperfect albuminous matters have been sometimes confounded 
with caseine or curd —a principle, of the existence of which in the 
urine, I never could entirely satisfy myselitf 

M. Bjecquerel has found th8 proportions o:^ alburflen to vary in 
twenty-four hours in different cas^ of serous urine from 1.50 grs. 
to 8 J grs.; and the proportion in 1000 parts of urine from nearly 
12 parts to '114 part. The larger proportion occurs in general 
in the earlier and acute stages; the smaller- in the chronic and 
latter stages. 

Albuminous urine, on being exposed to a temperature of about 
150°, becomes opake, and deposits this principle in a coagulated 
state. The precipitated albumen varies considerably in its appear¬ 
ance, in different instances. Sometimes it is of a finijer and more 
decided character, and similar to the precipitate foi'med by the 
serum of «rtie blood more or loss diluted. At other time.s, the pre¬ 
cipitate is very delicate and fragile in its texture, and • somewhat 
resembles curd; in which case it may be supposed to be of chy¬ 
lous origin. In estimating these difierent appearances, however, 
the quantity of the serum (i. e. the degree’' of dilution,) must be 
taken into account. In most instances, particularly when the 
urine is alkalescent, the effects of heat on albuminous urine are 
increased by the addition of nitric acid. Indeed, for this rojison, 
and from the phenomena sometimes presented by the phosphates, 
which, as before observed, are likewise precipitated by the applica- 
page 112. 

iv some have asserted, that the albuminoua principle termed Caseine oc- 
ca^onally exists in the urine; but, as stated in the text, like M. Rayer, I have 
seen no instance of the presence of this principle in the urine. A fatty sub¬ 
stance termed apparently allied to curd, is found in the urine of 

pregnant women. (See Med. Gazette, x.xix. p. .505.) I have also found it 
mixed with*the triple phosphate, in the urine of a delicate child, fed on milk.. 

o o 
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tion of heat to the urine, the effect of heat should never he trusted 
to alone, when we wish to judge of the presence of albuminous 
matter in the urine. 

Citric acid, and various acid and other principles derived from 
the lithic acid, have been already alluded to, when speaking of 
lithic acid ; see page 542. 

Xanthic oxide., (the uric, or lithic oxide of Liebig,) was first 
described by the late Dr. Marcet, who obtained it from a small 
calculus consisting of this substance nearly pure. This small spe¬ 
cimen I saw and examined with Dr. Marcet; but have never met 
with another specimen. Some late writers assert, that xanthic 
oxide fornjs a ccgistituent of certain lithic acid calculi, of a light 
or bright bro'^f n colour ; and which Exhibit a scaly shiniijg frac¬ 
ture of a brown or deep flesh oplour, and yield a resinous lustre 
by friction. I cannot confirm or deny this statement. Has the 
yellow colouring matter of the prine any relation to xanthic 

oxide ? Is the lithic acid liable to bo reduced to the xanthic 

« 

oxide by the fermentative process ? I have found a principle occa¬ 
sionally in fermented diabetic urine somewhat like xanthic oxide, 
but have not carefully examined it. 

To obtain xanthic oxide from an minary calculus containing 
it, we are directed to dissolve it in a solution of caustic potash, 
and to sn^uratc the solution with carbonic acid. The xanthic 
oxide is precipitated white; but on drying, forms a pMe yellow 
muss; which acquires a waxy lustre by friction. It is soluble in 
the pure and carbonated alkalies; and sparingly soluble in hot 
water, muriatic and oxalic acids. It forms a deep yellow solution 
with strong sulphuric acid, and the addition of water does not 
cause a re-precipitation. Nitric acid dissolves it without effer¬ 
vescence, and on evaporation there is left a residuum, which, in¬ 
stead of possessing the purple colour yielded by^ lithic acid under 
similar treatment, is of a lemon yellow colour—a property 
from which it derives its name. Xaq^c oxide is said by Liebig 
to differ from lithic acid, by containing one proportion less of 
oxygen. 

Cystic oxide .—^'Chis substance is peculiar to the urine, and 
sometimes forms whole calculi. In the form,- of calculus it may 
be said to be rare ; but I have reason to believe that its existence 
in the urine, in certain states of disease, is not a very uncommon 
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ocouirence. Cystfts oxide may bo distinguished by its solubility 
in alkalies and most acids; and by the characteristic odour it 
yields when burnt. It is, however, ver^ little soluble in acetic 
acid; hence, when cystic oxide exists in the urine, it may be 
readily precipitated from that fluid by vinegar. I analysed this 
substance many years ago, and the analysis has been lately con¬ 
firmed in all respects, except that one half of the matters which 
I estimated to be oxygen, has been proved to be sulphur. I had 
long suspected that this curious substance contained another 
principle besides the four usual constituents of organic products ; 
and was about to verify my conjecture, when 1 hoard of the above 
discovery. 1 suspected the presence of phosphsrus rather than 
of sulpjjiur. The cystic and ^nnthic oxides aje doubtless of albu¬ 
minous origin.* 

Sugar is not found in the blood in a state of health, but has 
been many times distinctly rqpognisod in the blood of diabetic 
individuals ; where it probably alwa^^s exists in a greater or less 
degree. Sugar, also, is not a natural ingredient of the urine, but 
is found in large quantities in that fluid, in the disease just men¬ 
tioned. I am not aware that sugar has ever boon found in the 
blood, or even in the urine, of any inferior animal; which may be 
considered a remai’kable circumstance. The sugar of diabetic 
urine differs in its appearance from common sugar, and ifpproaohes 
in its pro|>crties more nearly to the low sugar of gr.apcs. Uriflo 
containing sugar (and albumen) exerts a peculiar aoti&n on jTo- 
larised light. Hence this property has been proposed by Biot to 
detect the existence of sugar in the urine, and consequently the, 
presence of diabetes. 

In incipient cases of diabetes, I have several times found 
mixed with the sugar in various proportions, and in one or two 
instances existing alone^ a peculiar intermediate principle, allied 
to sugar, but incapable of, or at least not readily running into, the 
vinous fermentation. I h|.ve kept such urin« unchanged for 
months in a warm room ; at the end of which time it has occa¬ 
sionally begun to change, and at length become acid, apparently 

• Cystic oxide is composed of 5*10 hydrogen, 30'01 carbon, 28*.38 oxygen, 
11. asote, and 25*51 sulphur. 


o o 2 
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by the development of lactic acid, but witbout’ the formation of 
alcohol. The presence of a large quantity of sugar in the urine 
may, for the most pary be readily discovered by the sweet taste 
it imparts to the urine ; when in small quantity, the presence of 
sugar in the urine may bo detected by heating the urine with 
about one half its bulk of liquor 2>otass<jE. The mixture should 
be boiled together for two or three mihutes, when if sugar be pre¬ 
sent, a deep coloured molasses is formed. This, which is one of 
the easies^ tests of sugar, was first proposed by Mr. Moore, of Bir¬ 
mingham. 

Trommers test for sugar. A small quantity of a solution of 
the sulphate of /lopper, just sufficient to tinge the urine blue is to 
be added to the suspected urine in tf test tube. Liquor ^,polass(e 
is then to be added in excess till the urine becomes clear. Apply 
heat to boiling ; when a deposite of the red oxide of copper will 
be precipitated if sugar be present. Other tests for sugar have 
been lately proposed, but ^e above are quite sufficient for all 
practical purposes. 

Urine containing sugar is generally pale-coloured ; has a spe¬ 
cific gravity above 1*030, and its natural ingredients are often 
relatively diminished in quantity. 

Oxalic aqid; Oxaluric acid .—Oxalic acid is neither found in 
the blood nor in the urine in a state of health; but in certain 
fbrms of disease probably exists in both fluids. Oxdlic acid is 
usually fofind as a urinary product in conjunction with lime, and 
forming the oxalate of lime or mulberry concretion. The affinity 
^ of oxalic acid for lime is such, that it takes this earth from all its 
forms of solution. Hence the exact state in which the oxalic acid 
exists in the blood, and at the first moment of its separation from 
that fluid, is little known ; though most probably it is in a state 
of combination either with urea or with ammonia.* The oxalate 
of lime appears in some rare instances as gravel; sometimes in the 
form of minute ©ctohsedral crystals, iguxed with the lithate of am- 

* Oxalic acid is said to pass through the system unchanged, and to 
occasionally appear in the urine of those who have taken freely of sorrel, rhu¬ 
barb, tomatoes, &c., which contain this substance. I have reason to believe 
also, that the free use of the liquor potasses occasions the development of 
oxalic acid in some individuals. 
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monia amorphous ^diment; but gcimrally, as above mentioned, in 
the form of concretions.* 

I have seen two instances, and in a less rallied degree a third instance, 
in which the oxalate of lime was passed in the crystallised form in such 
abundance, that a tea-spoonful or more of large well-defined octohaedral crystals 
could be collected in a day or two. In these cases the urine w'as trans¬ 
parent, and corresponded (togeth’^r with the symptoms) in all respects with 
the description given at page 62 of this volume. Tlie oxalate of lime is 
sometimes found in the amorphous form in calculi chiefly composed of 
the lithate of ammonia from children. In certiun forms of sever# dyspepsia, 
also, usually indicated by urine of high specific gravity, and depositing large 
quantities of the lithate of ammonia, the oxalate of li|neis found intermixed with 
the lithate of ammonia; but always in^small proportion aompargd with that 
compound. Such mi.xtures may b% detected by heatjpg a little of the turbid 
urine, or adding to it a little liquor potass^ so as to dissolve the lithate of ammo¬ 
nia, when the oxalate of lime may be seen in the form of minute? octo- 
faasdrons by the aid of a high magnifier, or by a microscope, as has been 
pointed out by Dr. Golding Bird; tlfough the fact, (first accidentally noticed 
under the above circumstances,) has been Iwig familiar to me. Such cases, 
from the great predominance of lithic acid, I have always regarded as belong¬ 
ing to the lithic acid category rather than to the o.xalate of lime; for during 
the long attention I have paid to urinary diseases, I have very rarely 
seen such cases accompanied by, or terminating in the formation of a 
mulberry calculus. On the other hand, I may state it as a fact equally 
remarkable, that in comparatively few instances only, either by4he microscope 
or by chemical means, have I detected the oxalate of lime ih the urine 
of those dccasionally passing calculi of the oxalate of lime; and in whom 
the oxalic diathesis obviously existed in the most marked degree. I can 
scarcely explain this circumstance, though somewhat similar phenomena 
take place with regard to lithic acid. In the most exquisite form of this 
diathesis, accompanied by a very strong ’ tendency to urinary calculi, the 
urine is generally transparent, of moderate specific gravity, and comparatively 
free from lithic acid. When the oxalic acid is found in connexion with a 
large proportion of lithic acid, it may be immediately formed by the der 
composition of the lithic acid; but in the oxalic acid diathesis properly so 
called, in which thJ lithic acid is absent, the oxalic acid has probably an im¬ 
mediate reference to the saccharine radical. It is not improbable that the 
modification of oxalic acid termed the oxaluric acid, occAionally exists in the 
urine. It has been lately stated, that the oxalic acid is evolved from the 
lithic acid, &c. after tfie urine is voided. I have made many observations on 
this point under the most favourable circumstances, but never could satisfy 
myself of its accuracy. That the lithic acid under certain circumstances is 
convertible into the oxalic acid, or something mistaken for it, was known to 
the earlier chemists; and I have myself been aware of the fact ever since 
have been acquainted with lithic acid. 
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OxalatG of lime, when burnt, yields quick litne ; or if the salt 
be boiled with an excess of sulphuric acid, the oxalic acid may be 
separated, and thus read.ly distinguished by its properties. The 
oxalate of lime also, even when newly precipitated, is insoluble in 
acetic acid, by which property it may be readily distinguished and 
separated from the earthy phosphates. 

Carbonic acid was long ago stated to exist in the urine, but 
the fact was called in question by Berzelius, Some experi¬ 
ments, however, of Dr. Marcet rendered it probable that under 
certain circumstances carbonic acid exists in that fluid; and 
I have myself very frequently met with this acid in the urine. 
Moreover,^ we seated, that the earthy phosphates are sometimes 
held in solution by patbonic acid; %,nd that small calcuji com¬ 
posed of the carbonate of lime pro occasionally voided from the 
bladder. The carbonic acid in the urine is probably most fre¬ 
quently derived from the decomposjjtion of urea, which, as we have 
stated, is readily converted into the carbonate of ammonia when 
water is present. According to some also, though others have denied 
the circumstance, carbonic acid occasionally passes through the 
system, and may be detected in the urine of many individuals who 
drink freely of soda water, &c. The existence of free carbonic 
acid may be shown by placing the urine under the receiver of 
an air-pump, with lime water, in the manner described by Dr. 
Marcet.* 

Jienzoio acid. Hippuric acid .—Benzoic acid was formerly 
stated by Scheele to exist in the urine of children ; but this state¬ 
ment is doubted by Berzelius j and I think with great reason ; as 

have never met with an instance of its occurrence. Liebig, 
moreover, has shown that what was formerly considered as ben¬ 
zoic acid, is in reality a new acid, to which he has given the name 
of hippuric acid: from its abounding in the urine of the horse. 
The hippurio acid, however, is not confined to the urine of the 
horse, but is found in the recent urine of many herbivorous ani¬ 
mals, in combination with soda.f Hippurio acid was formerly 
said to exist in the urine of young children, find Liebig has re¬ 
cently obtained it from human urine in its hedthy Btate.| Hip- 

* EsBay on Calculous Disorders, page 159, first edition. 

f Ann. de Chimie et de Physique, xliii. page 188. 

t M. Wittstock is said to have found hippuric acid in diabetic urine. 
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purio acid may be^btained from the mine iu which it exists, by 
adding muriatic acid after the urine has been concentrated by 
evaporation. The hippuric acid is septrated in the form of long 
transparent four-sided prisms, more soluole in warm water than in 
cold, and soluble in alcohol.* 

t*russian blue ; Cyanotirine. Indigo .—A substance supposed 
to be Prussian blue has beSb met with in some rare instances in 
the urine.t Braconnot has also described a substance, under the 
name of cyanourine, occasionally found in the urine, and which 
sometimes tinges it blue. Prom its properties, this substance 
appears to be nearly allied to certain vegetable blues; and hence 
it may, as Dr. Rees has observed, be proBably (\prived^fi-om some 
vegetaljle matters taken asfoo^J I once^not wHh an instance 
in which indigo was occasionaliy voided in the uxinc, in consi¬ 
derable quantity. The patient was a middle-aged man ol' a ner¬ 
vous temperament. Ho wa^ in the habit of taking Seidlitz 
powders ; and the indigo most generally appeared in the urine, in 
the form of a dark blue sediment, after taking one of these 
powders. The quantity was so considerable on one t)ccasiou, as 

Wohler, Berzelius’s Jahresb. vi. 283. Mr. Ure has observed that when 
benzoic acid is taken into the stomach, hippuric acid is found in the urine. 
He at first supposed the hippuric acid to be derived from the decom])ositjon 
of lithic acid; but it most probably depends on some other chan|;c not at pre¬ 
sent understood, produced by the benzoic acid, on one or mure constituents 
of the urine. • Med. Chirurg. Trans, vol. vi. p. 30, second series. See atlso 
page 239 of the present volume. 

• The following table contains the analyses of various forms of sugar and 
oxalic acid, &c. Also of benzoic and hippuric acids. 



hydrogen. 

Carbon. 

Oxygon. 

Azoto. 

Diabetjc sugar 
Sugar of iiulk 
Cane sugar . 
Lignin e 

O^ic acid c. 

7-07 

6-66 

6-43 

6*17 

4-76 

36.36 
40 00 
4210 
44*44 
19*05 

56*57 
53*33 
51*47 
49*3# 
76 19 


Benzoic acid . 
Hippuric acid 

4’36 

4*959 

74*7 

60*742 

20*94 

26*483 

7*816 


t See Jfov. act. Nat, Cur, viii. obs. 21. Also Archives Gen., Mai, 1623. 
t Rees on the Analysis of the Blood and Urine, p. 81. 
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to allow of its being collected and examined; >4hen it was found 
to possess all the properties of indigo, and was obtained in a state 
of purity by sublimationJ I had expected to find it consist of 
Prussian blue. ' 

Bile. Choleaterine .—In certain diseases, and particularly in 
jaundice, the bile makes its way, not only into the blood, but into 
the urine. Urine containing bile, wheSi examined in considerable 
quantity, and viewed by transmitted light, is generally of a deep 
brownish-red colour. But in small quantify, urine containing 
bile, has Sometimes a yellowish-green appearance. A ’piece of 
white linen is well known to bo stained yellow by bilious urine; 
and the addition ^of mifriatic acid renders it green. This green 
colour sometimes ap^eajs almost’imaaodiately ; sometimes^not for 
many hours; and in a few instances, not at all. If the green pre¬ 
cipitate occasionally formed by the addition of muriatic acid; and 
the yellow precipitate sometimes occurring naturally in bilious 
urine, bo soluble in potash; or, on being treated with nitric acid, 
pass through the various shaSes of blue, violet, and pink, formerly 
mentioned as displayed by the colouring matter of the bile, the 
presence of bile in the urine is distinctly indicated. Various 
other tests have been proposed, but the above are sufficient for 
practical purposes. In organic affections of the kidney and liver, 
I have occflisionally seen in the urine a ciystalliscd fatty substance, 
sijoilar to that frequently met with in encysted tumours, and 
vuijous malignant aflections, and which has been considered as 
cholesterine by Caventou, Breschet, Dr. Cfcristison, and others.* 
Chylous urine contains fatty matter in great abundance, and some 
Snodem chemists have asserted, that the urine always contains a 
little oily or resinous matter. Dr. F. Keller has lately described a 
substance of this kind which he has called urostealilh. It has 
been found in a single instance only.f 

Secretion of the Prostate Gland .—In certain*diseases of the 
prostate gland, or when that gland has, from any cause, been 
irritated, large quantities of its peculiar secretion are occasionally 
formed and appear in the urine. This secretiob is sometimes but 
little changed; at other times its properties are considerably mo- 

* M. Breschet in the article ** Calcul" of the Nouveau Dictionnaire de 
M^decine. 

t Keller’s Archives, 1845. 
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dified. In gene^l, this sooretion may bo distinguished from 
mucus, by its marked albuminous properties; and by its peculiar 
appearance. This appearance, howeveA can hardly be so described 
as to be made intelligible to those who Iftve not attended to urinary 
phenomena. 

The seminal Jluid is also found in the urine in abundance, 
so as to constitute a disca^ culled spermatorrhoia. It is frequently 
present when the oxalate of lime abounds in the urine, but not 
always, as has been*asserted. The presence of the seminal fluid 
may be always detected by tlio microscope, which* shows tho 
animalcules by which it is distinguished. Sec plate III, 

l^us occasionally appears in tjio urine in gre?^ abundanoo, so as 
to rcinler its presence unequivocal. Whan ^iresent in the urine in 
large quantity, and unaccompa«icd by mucus; or wlien^ mixed 
with blood, pus in general may be supposed to be derived from an 
abscess. Most frequently boyever, pus is accompanied by mucus. 
Indeed, mucus and pus (or something so like pus as to be with 
difficulty distinguished from it) seem to bo nearly related, and to 
run into each other by imporceptiblo grades; and ivlien tho 
mucus is in excess, or has preceded the pus, wo may almost always 
conclude that some portion of tho mucous membrane lining the 
urinary organs is the common source of both deposjtes. A great 
deal of pains has been taken to point out some chemical test 
which may enable us to distinguish mucus from pus; but I um 
not acquainted with any entirely free from objection.* Pus, how¬ 
ever, when well marked, may bo distinguished from mucus by 
being essentially composed of particles, easily separable from each 
other.* Hence, when diffused through the urine, which it readily 
may be, pus after a time again subsides to tho bottom of tho 
vessel, in tho form of a pale greenish-yellow pulverulent deposito; 
and the urine assumes its transparent character; properties by 
which pus are strikingly contrasted with mucus. Urine contain¬ 
ing pus is also almost invariably albuminoufjf another property 
by which purulent urine is contrasted with urine merely contain- 

• The subject of pus has been recently much elucidated by Mr. Gulliver, 
to whose papers the reader is referred for further information on the subject. 
The microscopical appearance of pus has been already noticed. See page 
182 et se^., also plate III. 
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ing mucus. A third circumstance by which pu^ and mucus are 
strongly opposed, consists in the character of the urine. Urine 
containing pus, particulaiy when of low or moderate specific 
gravity, is very often acid, and has little tendency to become 
alkaline; on the contrary, urine containing much mucus, if not 
alkaline when passed, speedily becomes alkaline and putrescent. 
Lastly, pus usually contains a little oil/ matter, which mucus does 
not. 

Tlie effects of alkalies on pus, I believet were first pointed 
out by Mr. Oruickshanks,* and these effects are occasionally of 
considerable importance in a pathologicu] point of view. Thus 
urine containing hpth pus and mucus, sometimes becomes alkales¬ 
cent ; and the ftmmoi^ia.evolved com^rts the pus into a peculiar 
glairy substance, which imparts to the urine a ropy consistence. 
This phenomenon, which is not very common, always denotes the 
presence of a purulent secretion, as, well as disease of a mucous 
membrane, as has been recently noticed by "Dr. Babington.f I 
have, however, been acquainted with the fact for many years; which 
as above stated, seems to have been first pointed out by Mr. 
Cruickshanks. 

Lastly, minute hairs have occasionally been found in the urine. 
These, in man^y instances, have probably been derived from some 
external source ; though I have repeatedly seen hairs in the urine, 
where it was difficult to account for their presence in this manner: 
and«once I met with detached hairs in the pelvis of the kidney 
after death, I have recently seen an instance of a small calculus 
passed from the bladder, the nucleus of which was a collection of 
l?£urs. 

Besides the preceding substances, a great many others have 
been occasionally found in the urine, and consisting of matters 
which had been taken by the mouth, and passed through the 
system but little changed. Such, for instance, is*the hydriodate 
of potash, which |nay be detected in a very short time, in the 
urine of those who have taken it, by the aid of a solution of 
starch, and a few drops of nitric acid. Other saline matters said 
to pass through the urine but* little changed, are the borate of 
soda, the alkaline carbonates, the chlorate of potash, the prussiate 
* Thomson’s Chemistry, iv. p. 684, sixth edition, 
t Guy’s Hospital Reports, vol. iii. 
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of potash, the iRtrate of potash, the jnuriate of barytes, &o. &o. 
On the contrary, the mineral acids, tMe preparations of bismuth 
and lead, the oxide of iron, &c., are slid by Berzelius and Wohler 
not to pass through the kidneys. Among substances of on organic 
origin, some pass through the system readily, and appear in the 
urine, while others are decomposed. Of substances passing more, 
or loss readily through the system, may bo mentioned the gallic 
acid, (as in the um ursi, &c.,) also the succinic acid, the carbonic 
acid ? &c. According to some, the uncombiuod citric^ malic, and 
tartaric acids pass through the kidneys; but this is denied by 
others, and I think with good reason; at least in a healthy condi¬ 
tion of the assimilating organg and kiSneys.* Whqn combined 
with alkalies most of the vegetable acids* are readily decomj>osod 
in their transit through the system. , 

To the list of substances passing through the system as far as 
to impart to the urine their peculiar odour, more or less modified, 
may be added various essential oil^ and balsams, as turpentine, 
copaiba, and many otliers of this class ; also the aromatic and 
colouring principles of cofiee, onions, asparagus, &c. With respect 
to this last class of substances it may be remarked, that the phe¬ 
nomena take place much more readily in dyspeptic, than in healthy 
individuals. Indeed the odour of almost everythijig taken may 
he detected in the urine of dyspeptic and sedentary persons; and 
the circumstance may bo considered as invariably denoting imper¬ 
fect assimilation. 


The following general inferences may be drawn from the details 
stated in this volume. 

First. The liver is the organ by which the^blood is depurated 
of the unassimilated and superfluous oleaginous matters; as well 
as of those portidhs of the blood deprived of its azote, of its sac¬ 
charine constituents, and consequently of its vitality, daring the 
primary assimilating processes. 

Secondly. The kidneys are the organs by which the blood is 
depurated of the nnassimilated, superfluous, and effete albuminous 
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principles, as well as of th| mineral matters incidental‘'to these 
principles, or which are otlverwise derived. 

Thirdly. The neutral ^d alkalescent characters of the bile, 
and the oxygenated and acidulous characters of the urine, show 
that the general character of the actions going on in the liver and 
jthe kidneys are directly opposed to each other—in short, that the 
general action of the liver is of a negative, the general action of 
tlio kidneys of a positive character; and that one of these two 
important organs thus antagonistically related to each other, can¬ 
not be deranged without deranging the other.* 

Fourthly. The liver and the kidneys (as well as certain minor 
glandular apparatus) either in virtpe of the polar arrangements, 
above mentioned, or oome other (fital) property, must,! in a 
state of, health, possess the function of selecting from the blood 
those peculiar principles adapted for their respective operations; 
and of producing such further changes in them as the animal eco¬ 
nomy may require. The chapgcs produced by the liver on the 
principles to be eliminated by that gland, are in some degree of 
an organising kind ; that is, the principles separated retain some 
of their vitality for ulterior purposes ; while the changes produced 
by the kidneys on the principles designed to be removed from the 
system by the^ glands, are, in a state of health, without excep¬ 
tion, of a disorganising kind—that is, everything passed from the 
kidneys is denuded of its vitality, which is carefully retained as it 
were^in the System. The liver, therefore, may be said to possess 
an organising, the kidneys a disorganising function. This de¬ 
duction is illustrated by what takes place in diseases of the liver 
and kidneys. Thus, when the liver is diseased, its selecting and 
organising functions are impaired or lost; and instead of selecting, 
and further changing into bile those principles, which the welfare 
of the economy requires should be removed fronj the blood and 
employed elsewhere, such principles are retained in the system; 
or if they do pasa^ through the liver and are separated by that 
organ, they are imperfectly adapted for their ulterior functions ; 

* This deduction may be stated still more generally thus:—the liver may 
be considered as the principal focus or pole of all the negative, the kidneys 
as the principal focus or poU of all the positive, actions going on throughout 
the organic system. * 



673 


UBINAEY CALC^Li, 

and thus in bothlways great derangeTi4snt8 of the health are the 
oonsequcnce. Again, when the kidne;n are diseased, their select¬ 
ing and disorganising functions are impaired or lost; and the 
deleterious principles in the blood, the urea and lithic acid,) 
are no longer selected in preference for separation from that fluid; 
while the superfluous or efi'ete albuminous principles, which in the 
healthy kidney would haVb been selected and converted into the 
litbate of ammonia, either remain in the blood, or pass tlurough the 
kidneys unchanged. 

These inferences, duly understood and applied, will'explain a 
great many of the phenomena of animal bodies, both in health 
and in disease. 


Of Urinary Calculi. 

It remains, in the last place, to describe briefly the different 
forms assumed by urinary concretions. 

From various causes elsewhere considered, •the principles 
described in the preceding section, as existing in the urine, in 
health and in disease, concrete together into solid masses, and 
form what are denominated urinary calculi. Urinai 7 calo^lf vary 
much in their appearances and chemical composition; but the 
more important varieties may be comprised under the followijjg 
species: 

a. The lithic acid calculus. 

h. The lithate of ammonia calculus. 

c. The oxalate of lime calculus. 

d. The cystic oxide calculus. 

e. The hone eayth, or phosjthate of lime calculus. 

f. The triple phosphate of magnesia and ammonia calculus. 

g. The fusible calculus ; or the calculus composed of a mix¬ 
ture of the phosphate of lime and of the triple phosphate of mag¬ 
nesia (md ammonia. 
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h. The alternating calSkdus {^comprising nurkerous varieties.') 

i. The mixed calculus, t 

k. The carbonate ofliri^ calculus. 

l. The xanthic oxide cmlculus. 

ni. TheJibrinous calculus. 

n. Theprostatal calculus.' 

a. The lithic acid calculus is generally of a brownish-red or 
fawn colouijj but occasionally approaches the colour of mahogany. 
Its surface is commonly smooth ; but sometimes finely tubercu- 
lated; and on being divi^ded, it is usually found to consist of con¬ 
centric lamkiGC. d!ts fracture generally exhibits an imperfectly 
crystallised texture ; arad* in this case^t is nearly pure; ati other 
times, the fracture is earthy or amerphous, when it usually contains 
a mixture of other ingredients. The lithic acid is the most com¬ 
mon species of calculus, and occuw of all sizes, fi'om a grain or 
two to five or six ounces, or more. Its shape also is very various; 
but in general it is more or less ovoid. 

b. The lithate of ammonia calculus is generally of a clay colour. 
Its surface is sometimes smooth, sometimes slightly tuberoulated. 
It is composed of concentric layers, and its fracture is very fine 
earthy, resemWing that of compact limestone. This form of cal¬ 
culus seems'to be principally confined to children under puberty, 
an^henee is generally of small size and rather rare.* It often 

* Med. Cliirnrg. Trans, vol. x. page 389. 

a. Chemicctl properties.SsfoTB the blow-pipe, the lithic acid calculus 
blackens, emits a smoke having a peculiar odour, and is gradually con¬ 
sumed, leaving a minute quantity of white ashes, which are usually alka¬ 
line. JLithic acid is completely soluble in a solution of caustic potash, from 
which it may be precipitated again by any acid, in the form of a white 
granular powder. Lastly, if to a small particle a drop »of nitric acid be 
added, and heat applied, the lithic acid is dissolved; and if the solution be 
evaporated to dryness, the residue assumes a beautiful pink or carmine 
colour. 

b. Chemical characters.—The lithate of ammoma in many of its properties 
resembles the lithic acid calculus. Before the blow-pipe, however, it fre¬ 
quently decrepitates, particularly when mixed wth other matters. It is much 
more soluble in water than the lithic acid calculus, and always yields a strong 
smell of ammonia when heated with caustic potash. The lithate of ammonia 
is also readily soluble in the alkaline subcarbonates. 
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contains a mixti^e of other matters various. proportions, and 
particularly of the oxalate and lithate cJ lime, and small quantities 
of the phosphates. | 

c. The oxalate of lime or mulberry^alculus, is generally of a 
deep-brown colour, sometimes approaching to very dark olive- 
green or black. Its surface is very rough and tuberculated, (hence 
the epithet mulberry.'^ 1% is usually hard, and, when divided, ex¬ 
hibits a more or less perfectly laminated texture. This species 
of calculus seldom surpasses the middle size, and is rather com¬ 
mon. There is a variety of it remarkably smootlf and pale- 
coloured, and usually containing a mixture of the lithate of 
ammonia. Such calculi are always of smaU size; and, from 
their colour and general appearlince, ba\e been termed the hemp- 
seed calculus. There is also pother variety, consisting of the 
oxalate of lime nearly pure, and in a crystallised form! This 
variety, which is not common, is very rough ; and usually pre¬ 
sents numerous sharp angular facets. Its colour varies, but is oc¬ 
casionally quite white. 

d. The cystic oxide calculus is of a yellowish white colour, 
and its surface, which is commonly smooth, exhibits a kind of crys'- 
tallised appearance. The colour of this calculus has been noticed 
by Dr. Golding Bird to undergo a remarkable change, and to as¬ 
sume a blueish-green tint. I have not seen an inst^^nce of tins 
change, though I have specimens which have been many youus in 
my possession. This change has been supposed to depend <ai the 
sulphur contained in the calculus.* When broken, th<^ cystic 
oxide calculus is rarely found to consist of distinct laminaj, but 
appears as one mass confusedly crystallised throughout its siffl- 
stance. The fracture exhibits a peculiar glistening lustre like that 

* See Guy’s Hospital Reports, vol. vii., p. 200. 

c. Chemical characters .—Before the blow-pipe, this species of calculus ex¬ 
pands into a kind of white efflorescence, which when moistened and brought 
into contact with turmeric paper, stains it red. This white alkaline substance 
is the caustic lime o£the calculus, deprived of its oxalic acid. The oxalate 
of lime may he also distinguished from the phosphates, by being nearly 
insoluble in acetic acid,, even when newly precipitated. 

d. Chemical cAarac/ers.—This calculus yields a very peculiar and charac¬ 
teristic odour when exposed to the flame of a blow-pipe. It is also very 
readily seluble both in acids and alkalies. 
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of a body having a high reij^tive. density; and v^ocen igi small frag¬ 
ments, it is semi-tnansparlnt. .This c^culas is small ;* or seldom 
surpasses the medium'si^i&l tind is, Tjery 'rar^ 

e. The hone earth .or j^hjc^ph'afe of lime calculus is generally 

of a paleibrown jjolb^r, and its surface is frequently smooth like 
porcelain, so as^tO appear hig^ily polished. When sawn through, 
it is found -very regularly laminated, and the laminos easily 
separate from oaoh ^ other. These daminm are often striated 
in a direction perpendicular to the surface; as from an as¬ 
semblage d¥ fibres. This species of calculus has not hitherto 
been observed of large size, and is not common. It seems also 
to be more usually formed in cysts or cavities, than of urinary 
origin. - , . . 

f. The triple phosphate of magnesia and ammonia calculus 
is alwa*ys nearly white; its surface is commonly uneven, and 
covered with minute shining crystals. Its texture is not lami¬ 
nated ;.«and it is easily broken and reduced to powder. In some 
^are instances, however, it is hard and compact; and when 
broken, exhibits a crystallised texture, and is more or less trans¬ 
parent and laminated. Calculi composed entirely of the triple 
phosphate of magnesia and ammonia, are unusual; but specimens 
in which this salt constitutes tlie. predominant ingredient are very 
common. , 

g. The calculus composed of a mixture of the 2^hosphaie • of 
lime, and the triple phosjihate of tnagnesia and ammdfnia, or 
the fusible calculus, is commonly whiter and more friable than 
any other species; and sometimes leaves a white dust on the 
flSigers, like a mass of chalk. This species is usually not lami- 

c. Chemical properties, —This species of calculus differs in its properties 
according to the proportions of its constituent principles. In general, it fuses 
’ with-^fficulty, or is quite infusible, before the ordinary Jilow-pipe. It is 
. readily dissolved by muriatic acid, and reprecipitated from its state of solu¬ 
tion by pure ammonig. without decomposition, most usually in the form of a 
. white uncrystallised powder. 

, jf. Chemical properties, —^Before the heat of the blow-pipe this calculus 
ffives off the odour of ammonia, and at length melts with difficulty. It 
'ahio gives off ammonia when treated w^W caustic potash. It is much 
more soluble than the preceding species in dilute acids; from which it is 
agidn readily precipitated by ammonia in its-original crystallised form. 

Jf , ; Chemical properties, — ^Ihis species SF calcnleil readily melts before the 
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natea. ucoasionully, however, the miss of the calculus readily 
separates into thin laminae, the inte^tioes of which arc often 
atudded with sparkling crystals of the triple phosphate. The 
variety of this species which is not laminated often acquires a very 
large size, and assumes the form of a friable white mass, evidently 
moulded to the contracted cavity of the bladder, or other part in 
which it has been formed. This species of calculus occurs very 
frequently. 

h. The alternating calculus, as the name import^ may con¬ 
sist of different layers of any of the preceding species. TJenco 
its general appearance, texture, dec., will depend entirely oh its 
composition; and may be very varions. Most cojnmonly the 
alternjiting calculus consist^ of a nncleasaof litliio acid, litliate 
of ammonia, or oxalate of lime^ (or a mixture of all tl^reo of 
these substances, as well ns of the litbnto of lime, and other 
matters,) and an external crugt of the fusible calculus. In som6 
instances the alternating calculus ipay consist of three or more 
laminae of these and other substances—the mixed phosphates still 
continuing to constitute the external crust. Tliis species of cal¬ 
culus often attains a large size, and is very common. 

i. Mixed calculi are generally of small size, and arc most fre¬ 
quently found in early life; hence they constitute, the nuclei of 
other calculi. The mixture may consist, as just stated, of the 

blow-pipe, and hence the epithet—calculus. It also dissolves readily 
in acids, and particularly in dilute muriatic acid ; and if to the solufi^ (not 
too acid) the oxalate of ammonia be added, the lime is precipitat^ alone; 
and the magnesia may be afterwards separated by the addition of pure am¬ 
monia. This calculus almost always contains, besides the mixed phospha^, 
a little carbonate of lime and animal matter. 

h. Chemical characters .—^The chemical characters of the alternating cal¬ 
culus of course vary with the composition; and as the different substances 
must he some o^ the simple substa^es before described, the nature of 
the different laminae can be easily ascertained from what has been already 
stated. 

». Chemical propertKS.—^Thie characters of mixed' lalculi are of an am- 
bigttons nature, and vary with their composition. The following brief 
summary wUl enable us to detect the composition of the most frequent 
varieties: 

Mixtures of the lithate of ammonia, oxalate of lime, and the phosphates, 
4 oay be thus detected and separated. Boil the powdered calculi in distiiled 
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lithio add, the lithates ofkmmonia and of lime^ oxalate of lime, 
and sometimes the mixed phosphates. Their sensible properties 
of course will vary with their composition; but usually mixed 
calculi assume more or l^s of the characters of the predominant 
ingredient, which, generally speaking, may be considered as either 
, the lithate of ammonia, or the oxalate of lime. In one sense of 
the term, all calculi may be said to be mixed; but calculi of con¬ 
siderable magnitude, and consisting of a mixture of pure ingre¬ 
dients in l^ge proportions, as of pure lithio acid, with the phos¬ 
phates, &o., are very unusual, or rather do not exist; at least I 
have seen no such calculi. 

k. Carbomite ef lime calculu^.—l have seen some small cal¬ 
culi composed almost,entirely of thiA salt. They were pe,rfectly 
white,,and very friable. Mr. Smith has described others which 
closely resembled in appearance tlie mulberry calculus. * This 
species of calculus is very uncommon; though, as we have stated, 
the carbonate of lime is frequently found in small proportions in 
phosphatic calculi. 

l. The xanthic oxide calculus has been already descrihed.f 

water. This takes up the lithate of ammonia, and leaves the oxalate of lime 
and phosphates. The residuum may be then treated by dilute acetic acid, 
which takes up the triple phosphate, and leaves the phosphate and oxalate of 
lime. If to, the solution in acetic acid ammonia be added, the triple 
phosphate of ms^esia and ammonia may be obtained; the lithic acid may 
be then removed from the residuum by a solution of caustic potash; and after 
incinb^^tion, tlie lime (representing the oxalate) and phosphate of lime may 
be separated in the usual manner. 

Mixtures of the lithate and oxalate of lime maybe thus detected and sepa- 
i4ted. Boil the mixture in dilute muriatic acid, which decomposes the 
lithate of lime, dissolves the lime and oxalate of lime, and leaves the lithic 
acid. Add ammonia to the solution, which precipitates the oxalate of lime; 
whUe the remaining lime may be finally precipitated by the addition of the 
oxalate of ammonia. By varying these and similar processes according to 
circumstances, other combinations still more complicated may be detected 
and separated. ^ 

h. Chemical characters .—^The carbonate of Ume may be readily detected 
by its effervescing with muriatic (and other) acids; while the lime, after the 
acid has been nearly neutralised with ammonia, may be precipitated by the 
oxalate of mnmonia. 

* Med. Clururg. Trans., vol. ix. p. 14. 

t See pages 238 and 562. 
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I have never se*n any other specimen thao that noticed by Dr. 
Morcet; though, as formerly stated, this principle has been re¬ 
cognised in mixture with lithic acid in some instances. 

m. TheJibrinotis calculus, first described by Dr. Marcet, has 
all the properties of the fibrin of the blood, of which it undoubt¬ 
edly consists. * Such concretions, of which I have seen severqj 
instances, are usually of an amber-colour and wa.vy consistence, 
and hrfve more or less of a fibrous texture; in short, their 
properties differ so much from any substance of ur^ary origin, 
that their nature, when they occur, can hardly be mistaken. 

There is another species o^ calculus,^ which, though not of 
urintyy origfin, is very liaUle to be mistaken tor such, from the 
situation in which it is found, viz. • 

n. The prostatal calculus .—Of this species of calculus there 
seem to be two varieties. Tlje first variety is usually found in the 
natural cavities of the gland, befose it becomes much disorgan¬ 
ised. This variety is of small size, more or less rounded in shape, 
and of a yellowish-brown colour. The second variety seems to be 
generally formed in an enlarged cavity or abscess of the prostate 
gland; where it is sometimes met with in great numbers. This 
variety is usually of much larger size than the other, and some¬ 
times has a highly-polished porcelaineous appearance.* The com¬ 
position of both, however, is nearly tlie same—that is, they con¬ 
sist chiefly of the phosphate of lime, a little carbonate o^>iimo, 
and animal matter. In different instances, the relative propor¬ 
tions of the phosphoric acid to the lime and the carbonatojjf 
lime, appear to vary considerably. Prostatal calculi, however, can 
seldom be mistaken for calculi of urinary origin; the phosphate 
of lime being, as we have said, very rarely if ever deposited alone 
from the urine* so as to form urinary calculi. 

There are several other varieties of urinary calculi, most of 
which consist of rare combinations or admixtures of the preceding 
ingredients. For an account of these, as well as a more detailed 
account of the cliemistry of urinary concretions, the reader is 


• See an Essay on the Chemical History and Medicd Treatment of 
Calculous Disorders, by Ale*. Marcet, M.D. 
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referred to the able translation of M. Scharlin^s Essay on the 
chemical discrimination of vesical caicnli, by Dr. S. £. Hoskins. 
Also to Dr. Golding Bird’s observations on urinary concretions 
and deposites; with an account of the calculi in the museum of 
Guy’s Hospital, in the Guy’s Hospital Reports, vol. vii. p. 176. 



APPENDIX- 

CONTAINING TABLES, ILLUSTRATING THE NUMBER OF FATAL 
CASES FROM DIABETES AND CALCULUS, IN DIFFERENT DISTRICTS OF 

ENGLAND AND WALES; 

THE COMPARATIVE PREVALENCE, 

AND LAWS OP FORMATION AND ALTERNATION OF 
DIFFERENT CALCULOUS DKPOSITES ; 

THE COMPARATIVE PREVALENCE OF CALCULOUS AFFECTIONS AT 
DIFFERENT AGES, AND IN THE DIFFERENT SEXES ; 

AND THE 

RATE OF MORTALITY FROM THE OPERATION OP LITHOTOMY 





